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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


Applicant(s) : Sankyo Co. Ltd. 

Patent Number : 4,486,425 

Issue Date : 4 December 1984 

Patent Title : 7-l2-(2-Aminothiazol-4-yl)-2-(Syn)-Methoxyiminoacetamido]-3- 

Methoxymethyl-3-Cephem-4-Carboxylates 

Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, DC 20231 

APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 35 USC 156 and 37 CFR 1.740 

Sir: 

Your Applicant, Sankyo Company Limited, represents that it is the Assignee of the entire interest 
in and to United States Patent No. 4,486,425 granted to Hideo Nakao, Koichi Fujimoto, Sadao Ishihara, 
Shinichi Sugawara, Isamu Igarashi on the 4th day of December 1984 for 7-[2-(2-Aminothiazol-4-yl)-2- 

(Syn)-Methoxyiminoacetamido]-3-Methoxymethyl-3-Cephem-4-Carboxylates. Your Applicant, acting 

through its duly authorized Agent, The Upjohn Company and the undersigned attorney, hereby submits 
this application for extension of patent term under 35 USC 156 by submitting the following information 
required by 37 CFR 1.740. A telefax copy of the Authorization of Agent and Power of Attorney 
evidencing the appointment of The Upjohn Company and the undersigned as duly appointed Agent is 
attached hereto as Appendix A. Originals of this document and Appendix F will be forwarded upon their 
receipt from Japan. 

1. Identification of Approved Product 

The approved product is cefpodoxime proxetil, the active ingredient in the drugs VANTIN Tablets, 
VANTIN Oral Suspension, BANAN Tablets, and BANAN Oral Suspension. Cefpodoxime proxetil is a 
chemical compound otherwise known as [6R-[6a,7P(Z)]]-7-[[(2-Amino-4- 

thiazolyl)(methoxyimino)acetyl]amino]-3-(methoxymethyl)-8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2- 

carboxylic acid l-[[(l-methylethoxy)carbonyl]oxy]ethyl ester. 

2 Federal Statute and Applicable Provision Under Which Regulato ry Approval Occurred. 

Section 507 of the Federal Food, Drug and Cosmetic Act (21 USC 357; FDC Act) 
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3 . Date Permission Received For Commercial Marketing and Use. 

The first received permission for commercial marketing and use of cefpodoxime proxetil under 
Section 507 of the Federal Food, Drug and Cosmetic Act (21 USC 357) was on 7 August 1992, the date 
on which the four drugs identified under paragraph ( 1 ) above received simultaneous approval. 

4 Identification of Active Ingredient in Drug Product and Statem ent That It has Not Been Previously 
Approved For Commercial Marketing or Use Under the Federal F ood, Drug and Cosmetic Act, 
the Public Health Service Act or the Virus-Serum-Toxic Act. 

The sole active ingredient of VANTIN Tablets, VANTIN Oral Suspension, BANAN Tablets and 
BANAN Oral Suspension is cefpodoxime proxetil. Cefpodoxime proxetil has not been previously 
approved for commercial marketing or use under the Federal Food, Drug and Cosmetic Act, the Public 
Health Service Act, or the Virus-Serum-Toxin Act. 

5 A. Statement That the Application Is Being Submitted Withi n the 60-Day Period Permitted 

For Submission and the l,ast Dav On Which the Application Ca n Be Submitted. 

While this application for patent term extension is not being submitted within sixty (60) 
days of the date cefpodoxime proxetil received permission for marketing as required under 37 CFR 
1.720(f), Applicant nonetheless requests that this application be considered as timely filed since the failure 
to file within sixty (60) days was unintentional. Thus Applicant requests that the 60 day period referred 
to in 35 USC 156(d)(1) be interpreted by the Commissioner as commencing on the date that the Applicant 
first became aware of an unintentional failure to file such application. Attached as Appendix F is a 
supporting declaration setting forth the circumstances under which the Applicant first became aware of 
the unintentional failure to file. Since Applicant first became aware of the unintentional error on 4 
December 1992, Applicant requests an interpretation that the last day for submission of this application 

for extension be 2 February 1993. 

B. Argument in Support of Submission Date 

Public policy supports the remedial interpretation of the duration of the 60 day period as 
requested by Applicant Congress has twice in the last decade (PL 97-247 (1982) and PL 102-444 (1992)) 
amended the patent law to remediate unintentional failures to act. Thus, one can now revive applications 
which become unintentionally abandoned because of a failure to respond to the PTO or to pay a fee during 
the period prescribed by statute. (See 35 USC 41(a)(7).) Similarly, 41 USC 41 (c)(1) has recently been 
amended in the last Congress to permit the payment of maintenance fees up to two years late. While 



I 


PATENT/ Docket No. 4722 EX 
TJ.S. Patent 4,486,425 
Application for Extension 
Page 3 


Unimed V. Quigg, 888 F. 2d 826 (Fed. Cir. 1989) stated that the language in 35 USC 156(d)(1) "on the 
date the product received permission under the provision of law under which the regulatory review period 
occurred" meant the FDA approval date, the decision was before the latest statement from Congress 
evincing a remedial approach to such matters, and involved different facts than those herein. Moreover, 
the Patent Term Restoration Act is remedial in nature and therefore ought to be broadly construed to 
achieve Congress’ intent. See, also, the reissue statute, 35 U.S.C. 251, which broadly allows for the 
correction of unintentional errors as well. 

As far as the public is concerned, the inteipretation Applicant requests will clearly not prejudice 
anyone, since the extension issue will be resolved well before the patent would otherwise expire, and 
certainly it would not be as prejudicial as reviving a patent two years after a maintenance fee has not been 

paid. 

For all of the foregoing reasons. Applicant requests this application be treated as timely filed. 


6 . 


Identification of Patent 
Patent No. 

Name of Inventors 


For Which Extension Is Being Sought. 

: 4,486,425 

: Hideo Nakao, Koichi Fujimoto, Sadao Ishihara, Shinichi 


Sugawara, Isamu Igarashi 
Issue Date ■ 4 December 1984 

Expiration Date : 4 December 2001 

7. Conv of Patent 

A copy of the patent identified in paragraph 6 hereof is attached as Appendix B. 
g Ponies of Disclaimers. Certificates of Correction . Receipt of Maintenance Fee Payments and 
examination Certificates. 

No disclaimers have been made regarding this patent A certificate of correction has issued on 
24 September 1985, and all maintenance fees that were due have been paid. A copy of the Certificate of 
Correction and the receipts for the maintenance fee payments in this case are attached as Appendix E. 

9 Statement That Patent Claims the Approved Product or Method of Using the approved Product 


and Demonstration That Applicable Patent Claims Read on the Approved and Me thods of Use, 
U.S. Patent 4,486,425 claims the active ingredient of the approved product, cefpodoxime proxetil. 


Claim 1 is the applicable claim. 
Claim 1 reads as follows: 
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A compound of the formula 



R 1 is methyl; 

R 2 is hydrogen or methyl; 
and 

R 3 is a C r C 4 alkoxy; 

and pharmaceutically acceptable acid addition salts thereof. 
The structure of cefpodoxime proxetil is 



Cefpodoxime proxetil falls within the scope of this Claim 1 when R 2 is methyl and R is 
isopropoxy. Claims 3,4,5 and 6 also read on cefpodoxime proxetil as they contain these limitations, and 
Claim 6 is drawn specifically to it. Similarly, cefpodoxime proxetil falls within the scope of 
corresponding pharmaceutical composition claims 7,9,10,11 and 12, which are correspondingly identical 
in scope to claims 1, 3, 4, 5 and 6. 
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10. Relevant Dates During Regula tory Review 

Relevant dates and information pursuant to 35 USC 156(g) to enable the Examiner of Health and 

Human Services to determine the applicable regulatory review period are as follows: 

The investigational new drug application, INDA No. 30,254, for cefpodoxime proxetil in tablets, 
was filed on 2 July 1987. August 2, 1987 was the earliest date upon which clinical tnals could begin. 

The IND for the granules is 33,641. 

The new drug application, NDA 50-674, for cefpodoxime proxetil was filed on 30 March 1991. 
The new drug application, NDA 50-674, for cefpodoxime proxetil was approved for marketing 

in the United States on 7 August 1992. 

The NDA for VANTIN Oral Suspension is NDA 50-675. 

The NDA for BANAN Tablets is 50-687. 

The NDA for BANAN Oral Suspension is 50-688. 

The NDA filing dates for BANAN Tablets and BANAN Oral Suspension were approximately one 
week after the VANTIN Sales, as Sankyo filed a letter of reference to the cotresponding VANTIN files 
shorty after the NDA's for VANTIN Tablets and VANTIN Oral Suspension were filed. 
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j j Brief Description of Activities Undertaken By A pplicant During the Applicable Regulatory Perio d 

With Respect to the Approved Product and the Signi fi cant Dates Applicable to_Such Activities ^ 
A brief description of the activities undertaken by Upjohn and Sankyo Company Limited, 
Applicant’s licensor during the applicable regulatory review period with respect to cefpodoxime and the 
significant dates applicable to such activities is attached herewith as Appendix C and is a chronology of 
major communications between Applicant’s licensees and the FDA from July 2,1987, to August 7,1992, 

and also includes some communications after that date. 

Applicant is authorized by Upjohn to utilize the regulatory review period incurred by Upjohn and 
the NDA approval granted thereon to Upjohn as the basis of this application for the extension of the patent 
term of U.S. Patent 4,486,425. 

The product names for VANTIN Tablets and VANTIN Oral Suspension were originally DOXEF 
Tablets and DOXEF Oral Suspension, respectfully, and were changed at the request of the FDA. 
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12. Applicant's Opinion as to Whv the Patent is Eligible for Patent Extension and How the Length 
of Extension was Determined. 

Applicant believes that U.S. Patent No. 4,486,425 is eligible for an extension under 35 USC 156 
because it satisfies all of the requirements for such extension including, inter alia, the following: 

(a) 35 USC 156(a): 

U.S. Patent No. 4,486,425 claims a product in the sense that the "product" is a "human 
drug product" which is defined by the statute [35 USC 156(f)(2) and PTO Rules 37 CFR 7.710(b)(1)] to 
mean active ingredient of a new drug, i.e., cefpodoxime proxetil; 

(b) 35 USC 156(a)(1): 

The term of U.S. Patent No. 4,486,425 has not expired prior to submission of the 

application for extension; 

(c) 35 USC 156(a)(2) and 37 CFR 1.720(b): 

The term of U.S. Patent No. 4,486,425 has never been extended; 

(d) 35 USC 156(a)(3): 

This application for extension is submitted by the duly authorized agent of the owner of 
recor d of U.S. Patent No. 4,486,425 in accordance with the requirements of 35 USC 156(d) and 37 CFR 

1.710; 

(e) 35 USC 156(a)(4): 

The approved cefpodoxime proxetil containing products were subject to regulatory review 

prior to their commercial marketing or use; 

(f) 35 USC 156(a)(5)(A): 

The simultaneous permission for the commercial marketing or use of cefpodoxime proxetil 
in the four products noted above, after the regulatory review period, is the first permitted commercial 
marketing or use of cefpodoxime proxetil containing products under the provisions of the FDC Act (21 
USC 355) under which such regulatory period matured; 

(g) 35 USC 156(c)(4): 

No other patent has been extended for the same regulatory review period for products 
containing cefpodoxime proxetil. 
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Length of Extension: 

Applicant requests an extension of the term of US patent 4,486,425 of 1164 days, or 3.2 years, computed 
as follows: 

(a) The regulatory review period under 35 USC 156(g)(1)(B) was from August 2, 1987, the 

date of the IND, to August 7, 1992, the date of NDA approval; 

(b) The period of review under 35 USC 156(g)(l)(B)(i), hereinafter the IND period, was from 
August 2, 1987 (effective date of IND) until March 30, 1991 (NDA submission date), which is 1336 days 
or 3.66 years. 

(c) The period of review under 35 USC 156(g)(l)(B)(ii), hereafter the NDA period, was from 
March 30, 1991 (NDA submission date) until August 7, 1992 (NDA approval date), which is 496 days 
or 1.35 years. 

(d) The total regulatory review period under 35 USC 156(g)(1)(B) is 1832 days, or 5.0 years. 

(e) Applicant and Sankyo acted with due diligence during the entire period of regulatory 
review and therefore the noted term of eligible extension under 35 USC 156(c) should not be shortened 
for lack of due diligence. 

(f) Under 35 USC 156(c)(2) the period of extension includes only one-half of IND period 

determined under 35 USC 156(g)(l)(B)(i), i.e., 668 days or 1.83 years. 

(g) In compliance with 35 USC 156(c)(3) the period remaining in the term of U.S. Patent No. 
4,486,425 after NDA approval of cefpodoxime proxetil is 9 years 4 months, or 9.3 years. The period of 
extension, computed as half the IND period, and all of the NDA period, is 1164 days, or 3.2 years, which 
is less than 5 years as specified in 35 USC 156 (g)(6)(A), and the total of the extension and the period 
remaining in the term of the patent from the date of marketing approval does not exceed fourteen years, 

as required under 35 USC 156 (b)(3). 

13. Acknowledgment of Duty of Disc losure. 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and Trademarks and 
the Secretary of Health and Human Services any information which is material to the determination to be 
made relative to this application for extension. 

14. Fee. 

The prescribed fee for receiving and acting upon this application for extension to be charged the 
Applicant’s account as authorized in the accompanying letter which is submitted in duplicate. 
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15 . The Name. Address and Telephone Number of the Person to Whom I nquires and Correspondence 

Relating to the Application for Patent Term Extension are to be Directed: 

Lawrence T. Welch 
Corporate Intellectual Property Law 
The Upjohn Company 
301 Henrietta Street 
Kalamazoo, MI 49001 
Telephone: 616-385-7237 

16. Certified Duplicate of Application. 

A certified duplicate of this application is attached. 

17. Declaration. 

The declaration set forth in 37 CFR 1.740(b) for Patent Term Extension under 35 USC 156 is 
attached as Appendix D. 


Date: 7 D&rpwh 0 '' 


Corp. Intellectual Property Law, The Upjohn Company, Kalamazoo, MI 49001 


Respectfully submitted. 



Ck^wronce T. Welchu Attorney 
Registration No. 29,487 
Telephone: (616) 385-7237 


Mailing Address: 



APPENDIX A 


Authorization of Agent and Power of Attorney 
(Original to be Filed upon Receipt) 
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appendix a 

IN THE UNITBD STATES PATENT AND TRADEMARK OFFICE 


In re 

Issued 

To 

For 


U.S. Patent 4,486.425 
4 December 1984 

Hideo Nakuo, Koichi Fujimoto, Sadan Ishihara. Sliimchl Suguwura, Isamu 
Igaroshi 

C«ph*m-4-iCarhaxybitx 


Commissioner of Patents and Tnulemarks 
Box Patent Extension 
Washington, DC 20231 

AUTHORIZA T ION OF AGENT AND POWER OF ATTORN EY 

Sir: 

Sankyo Co. Ltd., a corporation organized and cxiitlng under the laws of Japan and having its head 
office in Tokyo, Japan, being the owner of record of the above-identified U.S. Letters Paicnt. hereby 
authorize and appoint 17* Upjohn Company, a corporation oreanized and existing under the laws of 
Delaware and having Its head office ai 7000 Portage Road. Kalamazoo. Michigan 49001-0199, and lire 

Attorneys named below: 

Roben A. Atniltagc (Registration No. 27,417) and 
Lawrence T. Welch (Registration No. 29.487) 

ail being employees ofTHe Upjohn Company. Individually and collectively »»be the agents anti attorneys 
of Sonkyo Co. Ltd. with regard to an application for extension of the term of U.S. Parent. 4,486,425 under 
33 U5C 156 and to transact all business In the U.S. Patent and Trademark Office in connection therewith. 
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Please address all communication in the above matter to: 

Lawrence T. Welch 
Registration no. 29,487 
Corporate Intellectual Property Law 
The Upjohn Company 
Kalamazoo. Michigan 49001 
(616) 385-7237 


SANKYO CO. LTD. 


By: 

Name: 

Title: 


AToshibumi Kawamura 
Representative Director 
and President 


Date: Pecewbe^ 4*, 144.2. 
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United States Patent [19] |ii] Patent Numben 4,486,425 

Nakao et aL [45] Date of Patent: Dec 4, 1984 


(54] 7-[2-<2-AMINOTHlAZOL-4-YL)*2-<SYN>‘ 
METHOXYIMINOACETAMIDOJ-3- 
METHOXYMITHYL-3-CEPHEM-4-CAR- 
BOXYLATES 

(75] Inventors: HJdeo Ntbo; Kokfai F^Jinoto; Sadao 
IshQtara; Sbinlcfal Sugawam; Isama 
IgAmki, all of Hiromachi, Japan 

[73] Assignee: Sankyo Company limited, Tokyo, 
Japan 

[21] Appl. No.: 304,988 

(22] Filed: Sep. 23,1981 

[30] Foreign Application Priority Data 

Sep. 30, 1980 [JP] Japan . 55-136449 

Apr. 13, 1981 [JP] Japan - 56-55231 

Jun. 10, 1981 [JP] Japan ...»- 56-89116 

[51] Int CU.A61K 31/545; C07D 501/34 

[52] UJS. CL.-.424/246; 544/28; 

544/29* 544/30 

(58] Field of Search...424/246*! 544/28 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,098,888 7/1978 Ochiai et a! .. 544/28 

4,278,671 7/1981 Ochiai et ..— 544/28 

4,409,215 10/1983 Taksyi et al - 424/246 

FOREIGN PATENT DOCUMENTS 

29557 6/1981 European Pat Off. . 

34536 8/1981 European Pat Off. . 

OTHER PUBLICATIONS 

"Orally Active Esters of Cephalosporin Antibiotics. 11 
Synthesis and Biological Properties of the Acetox- 
ymethyl Ester of Cefamandole", Walter E. Wright et 


aL, The Journal of Antibiotics* vol. XXXII, No. 11, Nov. 
1979, pp. 1155-1160. 

"Orally Active Esters of Cephalosporin Antibiotics... 
. ”, W. J. Wheeler et al., Journal of Medicinal Chemis¬ 
try, 1979, vol 22, No. 6, pp. 657-661. 

Primary Examiner —Paul M. Coughlan, Jr. 

Attorney , Agent, or Firm— Frishauf, Holtz, Goodman & 
Woodward 

[57] ABSTRACT 

Compounds of formula (1): 



wherein: 

R 1 represents a lower alkyl group selected from 
methyl group, and ethyl groups; 

R 2 represents a hydrogen atom or a methyl group; 
and 

R 5 represents a group selected from Cj-Cj alkoxy 
groups, 

and pharmaceutically acceptable acid addition salts 
thereof have valuable antibiotic activity and are suitable 
for oral administration. They may be prepared by a 
variety of synthetic routes. 

12 Oaima, No Drawings 
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7-(2-<2*AMINOTHlAZOL-4-YL)-2-(SYN)-METHOX- 
YIMINOACET AM IDOJ-2-METHOXYM ETHYL-2- 
CEPHEM-4-CARBOXYLATES 

5 

The present invention relates to a series of new ceph¬ 
alosporin compounds which are particularly suitable for 
oral administration, to processes and intermediates for 
preparing these compounds and to compositions con¬ 
taining the compounds. 10 

Although many cephalosporin derivatives which 
exhibit excellent antibacterial activity have been di$cov*_ 
ered, most of them are for parenteral administration. 
However, except where massive doses of an antibiotic 
are to be administered quickly, the preferred route of 15 
administration is oral, as oral preparations can be ad¬ 
ministered by the patient himself without the need for 
trained supervision or assistance. Unfortunately, of the 
many cephalosporin derivatives discovered, very few 
possess a combination of superior antibacterial activity, 20 
broad antibacterial spectrum against both gram-positive 
and gram-negative bacteria (especially against Staphylo¬ 
coccus aureus) and the ability to be absorbed efficiently 
through the digestive tract. 

For example, cephaloihin, cef&zolm and cefmetazole 25 
are widely used for parenteral administration, particu¬ 
larly by injection. However, when these compounds are 
administered orally, only about 5% of the dose adminis¬ 
tered is recovered in the urine, showing their poor ab¬ 
sorption through the digestive tract and their unsuitabil- 50 
ity for oral administration. This is thought to be due to 
the strong dissociation of carhoxy group at the 4- 
position (i.e, the low pKa value) and the strong acidity. 

Because of this, many efforts have been made to im¬ 
prove the absorption of cephalosporin derivatives 35 
through the digestive tract by esterifying the 4-carboxy 
group but almost all such efforts have failed to obtain 
cephalosporin derivatives . which are well absorbed 
through the digestive tract and which, are therefore 
useful for orai administration, as described hereafter, in 40 
the one instance where absorption through the digestive 
tract has been significantly improved, the resulting 
compound lacks the desired broad antibacterial spec¬ 
trum. 

For example, the Journal of Antibiotics, 32 No. 11, 45 
1155 (1979) discloses that the absorption of cefamandol 
through the digestive tract is not improved by esterifi¬ 
cation to prepare the acetoxymethyl ester, since this 
ester is only sparingly soluble in water. Although ab¬ 
sorption of the ester through the digestive tract can be 50 
improved to a limited extent by administration of the 
ester in solution in certain organic solvents (such as 
propylene glycol), this is not a particularly good solu¬ 
tion to the problem. 

The Journal of Medicinal Chemistry, 22, 657 (1979), 55 
on the other hand, reports that the absorption through 
the digestive tract of another ester of a cephalosporin 
which is readily soluble in water, is not significantly 
improved due to chemical instability of the ester. 

Furthermore, it is known that, in general, lower alkyl 60 
and benxhydryl esters of cephalosporins possess, in 
themselves, almost no antibacterial activity and that 
they are not hydrolyzed in vivo (which might other¬ 
wise convert them to an active acid) and hence they are 
not of value for therapeutic use, although they may be 65 
useful as synthetic intermediates. 

Of the various cephalosporin derivatives known, one 
known class has a 2-(2-aminothiazpl-4-yl)-2-alkox- 


2 

yiminoacetamido group at the 7- position and may be 
represented by the following formula: 



E 


(in which B, D and E are substituents). 

For example, Japanese Patent Application Kokai (i.e. 
as laid-open to public inspection) No. 149296/76 which' 
corresponds to U.S. Pat. No. 4,098,888 discloses the 
following compounds: 

(a) 7-[2-(2-aminothiazol-4-yl)-2-methox- 
yiminoacetamido]-3-methyl-3-cephem-4-carboxy- 
lie acid; 

(b) 3-acetoxymethyl-7-[2-(2-aminothiaxol-4-yl)-2* 
methoxyiminoacetamido]-3-ccphem-4-carboxylic 
acid; and 

(c) 7-[2-(2-aminothiazol-4-yl>2-methox- 
yiminoacetamido]-3-{ 1-methyl-lH-tctraiol-5- 
yl)thiomethyl-3-cephem-4-carboxylic add. 

We have discovered that the percentage recovery of 
these compounds in urine (which is a measure of their 
suitability for oral administration is only 3.2%, 1.5% 
and 2%, for compounds (a), (b) and (c), respectively; 
these compounds are, accordingly, unsuitable for oral 
administration 

Likewise, J.^ese Patent Application Kokai No. 
86188/81 published July 13,1981 which corresponds to 
European Patent Application No. 29,557 published 
June 3, 1981 (both published after the Sept 30, 1980 
filing date of the priority Japanese Application No. 

136449/1980) disclose. 7-[2-{2-aminothiazol-4-yl)-2- 
methoxyiminoacetamido]-3-methoxymethyl-3-cephem- 
4-carboxylic acid (d), which is the free carboxylic acid 
corresponding to certain of the compounds of the pres¬ 
ent invention. We have, however, found that the recov¬ 
ery rate in urine of compound (d) is only 5.5% and it is, 
therefore, unsuitable for oral administration. The Speci¬ 
fication also discloses certain esters, particularly the 
t-butyl and benzhydryl esters, of cephalosporin com¬ 
pounds related to compound (d). However, as stated 
above, such esters are not believed to be readily con¬ 
vertible in vivo to the corresponding carboxylic acid 
and, as a result, may not be effective in actual use. 

Japanese Patent Application Kokai No. 9296/79 
which corresponds to U.S. Pat No. 4,278,793 and 
34795/78 which corresponds to U.S. Pat No. 4,278,671 
disclose the following pivaloyloxymethyl esters: 

(e) pivaloyloxymethyl 3-acetoxymethyl-7-{2«{2* 
aminothiazol-4-yl)-2*methoxyiminoaceUmido]-3- 
cephera-4-carboxylate and 

(0 pivaloyloxymethyl 7-[2-(2-aminothiaxol-4-yl)-2- 
roethoxyiminoacetamido]-2-( 1 -methyl-1 H-tetrazol- 
5-yl)*thiomeihyl-3-cephem-4-carboxylate. 

We have also found that the recovery rate in urine of 
these compounds is only 8% and 14% for compounds 

(e) and (0* respectively, and these compounds also are 
unsuitable for ora) administration. 

Comparing the recovery rates of compounds (a), (b) 
and (c) with the recovery rates of compounds (e) and 

(f) i the results are rather surprising, since it b known 
that the absorption of ampicillin through the digestive 
tract b considerably improved by converting it to the 
pivaloyloxymethyl ester. 
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The above-mentioned Japanese Patent Application 
Kokai No. 34795/78 also discloses pivaloyloxymethyl 
7-[2-{2-amiDOthiaxol-4-yI)-2-mctboxyimino»cetamido}- 
J-methyl-3-cephcm A carboxylate, hereinafter ref er red 
to as “compound (g)”. We have carried out extensive 3 
studies of this compound and have found that it exhibits 
very good recovery in urine, at a level almost compara¬ 
ble with that of the compounds of the present invention, 
thus suggesting that it may well be suitable for oral 
administration. However, as will be shown hereafter, to 
compound (g), when administered orally, is hydrolyzed 
and converted in vivo to the corresponding carboxylic 
acid which, in turn, has poor activity against Staphylo¬ 
coccus aureus. Failure to inhibit the growth of this bacte¬ 
rium, which is perhaps one of the most important from 15 
the clinical point of view, could be a disadvantage in 
actual use. 

It is, accordingly, clear from the above discussion 
that preparation of a cephalosporin derivative which 
meets the triple requirements of good absorption 20 
through the digestive tract, high antibacterial activity 
and a broad antibacterial spectrum, is not a simple mat¬ 
ter. The cephalosporin nucleus includes many points at 
which different substituents may be introduced and the 
Introduction of a particular substituent to improve one 23 ■ 
property may adversely affect other properties in a 
quite unpredictable way. Moreover, it has clearly been 
demonstrated that, even where a particular chemical 
modification is known to improve the properties of one ‘ 
particular compound (e.g. as with the preparation of the 30 
pivaloyloxymethyl ester to improve the absorption of 
xmpicillin), this is not any indication that a *.milar modi¬ 
fication will similarly improve the properties of any 
other compound. 

We have now surprisingly discovered a limited class 33 
of cephalosporin derivatives which can be administered 
orally as they are readily absorbed through the diges¬ 
tive tract and which are then readily hydrolyzed and 
converted in vivo to the corresponding carboxylic acid 
which, in turn, shows quite outstanding activity against 40 
both gram-positive and gram-negative bacteria. 

Accordingly, the present invention consists in com¬ 
pounds of formula (f): 



in which: 

R 1 represents a methyl group or an ethyl group, 53 
R 2 represents a hydrogen atom or a methyl group; 
and 

R* represents a C 1 -C 3 alkyl or alkoxy group; 
and pharmaceutically acceptable acid addition salts 
thereof. 80 

The invention also provides a pharmaceutical compo¬ 
sition comprising, as active ingredient, one or more of 
the compounds of the invention in admixture with a 
pharmaceutically acceptable carrier or diluent 
The invention also provides a variety of processes for 63 
preparing the compounds of the invention. 

In the compounds of formula (I), when R 3 represents 
an alkyl group having from 1 to 5 carbon atoms, it is 


4 

preferably a methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, t-butyl, pentyl, isopentyl or t-pentyl 
group, most preferably a t-butyl group. R 1 most prefera¬ 
bly represents an alkyl group having from 1 to 5 carbon 
atoms when R 2 represents a hydrogen atom. 

When R 3 represents an alkoxy group having from 1 to 
5 carbon atoms, it is preferably a methoxy, ethoxy, 
propoxy, bopropoxy, butoxy, isobutoxy, sec-butoxy, 
t-butoxy, pentyloxy or l-ethylpropoxy group, most 
preferably an ethoxy group. R 3 most preferably repre¬ 
sents an alkoxy group having from 1 to 5 carbon atoms 
when R 2 represents a methyl group. 

Examples of compounds of the invention are given in 
the following list; the compounds are hereafter identi¬ 
fied by the numbers assigned to them In the list. 

1. Acctoxymethyl 7-[2-(2-aminothiazol-4-yI>2- 
methoxyiminoacetamido]-3-methoxymethyl-3- 
cephem-4-carboxylate 

2. Propionyloxymethyl 7-[2-<2-axninothiazol-4-yl>2- 
metboxyixninoacetamido]-3*methoxymethyl-3- 
cephem-4-carboxylate 

3. 1-Acetoxyethyl 7*[2-{2-aminothiazol-4-yI)-2- 
methoxyiminoacetamido]-3-methoxymethyl-3- 
ccphem-4-carboxylate 

4. Propionyloxymethyl 7 -[ 2 -{ 2 -aminothia 2 ol- 4 -yl)- 2 - 
ethoxyiminoacetamido]-3-methoxymethyl-3<eph- 
em-4-carboxy!ate 

5. Isopropionyloxymethyl 7-[2*{2-anunothiazo1-4-y])- 

2- methoxyixninoacetan. .wJ-3-methoxymethyl-3- 
cephem-4-carboxyIate 

6 . Butyryloxymethyl 7-[2-(2-aminothiazol-4-yI>2- 
ethoxyiminoacetamido]-3-methoxymethyl*3-ceph- 
em-4-carboxylate 

7. l-Propionylox^ethyl 7-[2-{2-aminothiazo]-4-yI)-2- 
cthoxyimwoaCC£amido]-3-methoxyinethyI*3<eph- 
em-4-cxrboxylate 

8 . Isobutyryloxymethyl 7-[2-(2-aminothiazoI-4-yl)-2- 
methoxyiminoacetamido]-3-methoxymethyl-3- 
cephem-4-carboxylate 

9. Pivaloyloxymethyl 7-[2-{2-aminothiazoI-4-yl)-2- 
methoxyiminoacetamido]-3-methoxymethyl-3- 
cephem-4-car boxylate 

10 . Pivaloyloxymethyl 7-[2-(2-aminothiazol-4-yl)-2- 
ethoxyiminoacetamido]-3-methoxymeth yl-3-ceph- 
em-4-carboxylate 

11. Isovaleryloxymethyl 7-[2-(2-aminothiazol-4-yl)-2- 
metboxyiminoacetamidoj-3-methoxymethyl-3- 
cephem-4-carboxylate 

12. 1-Pivaloyloxyethyl 7-[2-(2*aminothiazo!-4-yl)-2- 
ethoxyiminoacetamido]-3-methoxymethyl-3-ceph* 
em-4-carboxylate 

13. Methoxycarbonyloxymethyl 7-[2-(2-amino- 

thiazol-4-yl)-2-methoxyiminoacetaxnido]-3- 
methoxymethyl-3-cephem-4'carboxylate 

14. 1-Methoxycarbonyloxyethyl 7-[2-(2-amino- 

thlazol-4-yI>2-ethoxyiminoacetamido]-3-methox- 
ymethyl-3-cephem-4-carboxylate 

15. Ethoxycarbonyloxymethyl 7-[2-<2-aminothiazol* 
4-yl)-2-methoxyiminoacetaimdo]-3-methoxymeth- 
yl-3-cephem-4-carboxylate 

16. 1-EthoxycarbonyloxyethyS 7-[2-<2-aininothiazol- 
4-yI>2*methoxyiminoacetamido]-3-methoxymeth- 
yl-3<ephem-4-carboxylate 

17. 1-EthoxycarbonyloxyethyI 7-[2-(2-aminothiazoI* 
4-yl)-2-ethoxyiminoaceumidol-3-methoxymethyl- 

3- cephem-4-carboxylate 
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28. Propoxycarbonyloxymcthyl 7-[2-(2-aminothiazoI- 
4-yI)-2-ethoxyiminoacetamido]-3*methoxymethyl- 

3- ccphem-4-carboxyUte 

19. 1-lsopropoxycarbonyloxyelhyl 7-[2-(2-amino- 
thiazol-4-yl)-2-fnethoxyimmoacetainido]-3- 
methoxymethyl-3-ceph e m 4 carboxylate 

20. 1-Butoxycarbonyloxyethyl 7-[2-{2-aminothiazo1- 

4- y!>2-ethoxyiminoacetamido]-3-methoxymethyl- 
3-cephem-4-carboxylate. 


(in which R 1 and R 5 arc as defined above) and. if neces¬ 
sary, deprotecting the group R 4 . 

In the above compounds of formula (II). preferred 
amino-protecting groups included in R 4 are those 
groups which may readily be removed to restore a free 
amino group, for example the trityl, formyl, t-butox- 
ycarbonyl or 2-ethoxycarbonyl-l-methylvinyl groups, 
which may be removed by treatment with an acid, the 
2,2^-trichloroethoxycarbonyl group, which may be 


Isobutoxycarbonyloxymethy! 7-[2-(2-amino- 10 removed by reduction, the 2-methanesulphonylethox- 
thiaxol-4-yl)-2*methoxyifninoacetamido]-3- ycarbonyl group, which may be removed by treatment 

methoxymethy1-3-cephem-4-carboxylate with an alkali, or the chloroacetyl group, which may be 

22. I -sec-Butoxycarbonyloxyelhyl 7-(2-(2-amino- removed by treatment with thiourea. 

■ thiaxol-4-yl)-2-methoxyiminoacetamido]-3- The carboxylic acid of formula (II) may itself be used 

methoxymethyl-3-cephem-4-carboxylate 15 in U* free form or it may be used in the form of a reac- 

23. l-(l-EthyIpropoxycarbonyloxy)ethyl 7-[2-(2- live derivative. Suitable reactive derivatives include the 

aminothiazol-4-yl)-2-methoxyiminoacetamido}-3- *cid halide, the acid anhydride, mixed acid anhydrides, 

methoxymethyl-3-cephem-4-carboxylate reactive esters, reactive amides and the acid azide. Pre- 

24. !-(l-Ethy]propoxycarbonyloxy)ethyl 7-(2-{2. ferred mixed acid anhydrides include mixed acid anhy- 

aminothiazol-4-yl)-2-eihoxyiimnoacetamido]-3- » brides with mono-(lower alkyl)carbonates. such as 
methoxymethyl-3-cephem-4-carboxylate monomethyl carbonate or monoisobutyl carbonate, and 

25. 3,3,3-TrimethyIpropionyloxymethyI 7-[2-(2- » cid anhydrides with lower alkanoic acids, such 

aminothiazol-4-y1)-2-methoxyiminoacetamido]-3* « P ivaIic * cid ° r trichloroacetic acid. Preferred reac- 
methoxymethyl-3-cephem-4-carboxylate. tive include the p-nitrophenyl ester, the penta- 


Of the compounds listed above, Compounds No. 9. 25 chlorophenyl ester and the N-hydroxyphthalimide es- 

10, 16 and 17 are most preferred. ter * ^ ^ . . .. 

As indicated in the formula, the compounds of for- compound of formula (II) » employed in 

mula (I) of the present invention are in the synform thc form of the free acid, we prefer to carry out the 

which has been found to have much stronger antibacte- reaction in the presence of a condensing agent. Exam- 

rial activity than the corresponding anti-isomers. 30 P>« condensing agents include: dr*ub- 

Thecompounds of formula (I) will form acid addition $t,t “ ted . carboomnides, such as d^cyc lohexylcarbodi- 
salu with various acids anu the invention thus also «mide imidazolides, such as car^yldnrm^ 
includes such salu with pharmaceutically acceptable thionyldiimidaxole, N-ethoxycarbo y - * * 

acids, for example inorganic acids (such as hydrochloric d ‘hydroquinolme, or a Vilsmeier reagent prepared from 




•cids (such as methanesulphonic acid, benzenesul- or chloride. 

phonic acid or tnalonic acid) Or the acid addition ulu. . Wh . er '* n 

r.. . ,_... ployed, the use of such a condensing agent is not neces- 

„r £? „^7lL„.i 0 n mav ha however, for certain reactive derivatives, it may 

The compounds of ttepna m *** * 40 be desirable to carry out the reaction in the presence of 

prepare by a number of methods, for example those # b#M Exlmpl „ 0 f tuiuble bMC , include: metal 

aesenoeo oeiow. compounds, such as sodium bicarbonate, potassium 

Method 1 bicarbonate, sodium carbonate or potassium carbonate; 

- j r r 1 /t\ or aliphatic, aromatic or nitrogen-containing heterocy* 

Compounds of formula (Dean be preparedby-react-^^ ^ ^ ^ trjethyUm £ e> N.N^imethylaniline. 

ing a compound of formula (II). N.N-diethylaniline, N-methylpiperidine, N-methylpyr- 

rolidine, pyridine, collidine or lutidine. 

N -ir-C—COOH - fll > The reaction of the acid (II) or itt reactive derivative 

b 0 > with the compound of formula (III) is preferably ef- 

^ \ 50 fected in the presence of a solvent, the nature of which 

OR 1 is n ot critical, provided that it has no adverse effect 

. . upon the reaction. Preferred solvents include inert or- 

ltyn ganic solvenu (such as acetone, methyl ethyl ketone, 

r“.,fv r ,°"o p ; %*£££% sss. 0 tFsr. *~*#*v~w - • —• «— « 

compound of formula (III): There is no particular limitation on the reaction tem¬ 

perature, but we normally prefer to conduct the reac- 

_S (lll) 60 tion at ambient temperature or with cooling. The time 

H}N —1 p ^1 required for the reaction will vary, depending mainly 

L N ^JL upon method of acylation and the reaction tempera- 

cr v^^chjOCHj ture, but usually the reaction will require a period 

c which may vary from several tens of minutes to several 

t \ 65 tens of hours. 

o o—CH o—c—R After completion of the reaction, the reaction prod- 

Ri O uct may be recovered from the reaction mixture by 

conventional means. For example, if a water-miscible 


described below. 


Method 1 


c— COOH 

I 

N 

\>R< 


Cm which R 4 represents an amino group or a protected 
amino group, and R 1 is as defined above) or a reactive 
derivative of said compound of formula (II) with a 
compound of formula (III): 


CHjOCH) 


O-CH-O-C-R* 
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1 solvent is employed, the solvent is preferably removed 
by distil la ti on under reduced pressure and the residue is 
dissolved in a water-immiscible solvent The resulting 
solution is then washed with an acid and a base and 
dried, after which the solvent is distilled off to give the 
desired product If a water-immiscible solvent is em¬ 
ployed for the reaction, the reaction mixture is washed 
with an acid or a base and dried, after which the solvent 
is distilled off. The product thus obtained may, if neces¬ 
sary, be fUrtber purified by conventional meant, for 10 
example by chromatographic techniques. 

The reaction required to remove the protecting 
group, if R 4 represents a protected imino group, is, as 
mentioned above, conventional and will vary depend¬ 
ing upon the particular protecting group chosen. After 15 
removal of the protecting group, the desired product 
may be recovered from the reaction mixture and puri¬ 
fied, e.g. as suggested above, to give the desired com¬ 
pound of formula (I). 

Method 2 

Compounds of formula (I) may be obtained by react¬ 
ing a compound of formula (IV): 


potassium bisulphite and an aqueous basic solution and 
then dried, after which the solvent is distilled off to give 
the desired product This product may be further puri¬ 
fied by conventional means, for example by chromato¬ 
graphic techniques. 

Where R 4 represents a protected amino group, it may 
.be converted to a free amino group as described m 
Method 1. 

Method 3 

Compounds of formula (I) may be obtained by react¬ 
ing a compound of formula (VI): 


R'SOjOCHj-C—C—C—N 


---"S 

' ! n J 


(VI) 


OR 1 

(*yn) 


CHjOCH, 


i c \ 

O O—CH—O—C—R* 

I, I 

R 3 O 


s (IV) 23 

.iTi'ujr 1 

R 4 s N X^^CHjOCHj 

OR* COOH y* 


OR* 

<*yo) 


fin which R 1 and R 4 are as defined above) or a reactive 
derivative thereof with a compound of formula (V): 


35 


X—CH—O-C—R* 

I, I 

R* O 


(V) 


fin which X represents a halogen atom, such as a chlo- 40 
rine, bromine or iodine atom, preferably an iodine atom, 
and R 3 and R* are as defined above) and then, if neces¬ 
sary, deprotecting the group represented by R 4 . 

Preferred reactive derivatives of the compound of 
formula (TV) are salts, for example salts with a metal 45 
(such as sodium or potassium) or with an organic amine 
(such as triethylamine). Where the free acid (IV) is 
employed, the reaction is preferably effected in the 
presence of an acid-binding agent, which may be or¬ 
ganic or inorganic, for example potassium carbonate, 50 
•odium carbonate, sodium bicarbonate, triethylamine, 
dicyclohexylaminc, pyridine or N,N«dimcthyIaniline. 

The reaction is preferably effected in the presence of 
a solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. Suitable 55 
solvents include dimethylformamide, dimethylacetam- 
ide, dimethyl sulphoxide, hexamcthylphosphoric triam¬ 
ide or acetonitrile, a mixture of two or more such sol¬ 
vent may be employed, as may a mixture of one or more 
of these solvents with one or more other inert organic 60 
solvents. The reaction may be effected over a wide 
range of temperatures, but we generally prefer to con¬ 
duct it at ambient temperature or with cooling. The 
time required for the reaction may vary from a period of 
several minutes to several hours. 65 

AAer completion of the reaction, the reaction mix¬ 
ture is preferably diluted with a water-immiscible sol¬ 
vent, washed successively with an aqueous solution of 


(in which R 9 represents an alkyl group or an aryl group, 
and R 1 , R 3 and R 3 are is defined above) with thiourea. 
Compounds of formula (VI) are new and themselves 
form part of the present invention. 

In the compounds of formula (VI), when R 5 repre¬ 
sents an alkyl group, it is preferably an alkyl group 
having from 1 to 6 cax .. atoms, for example a methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, pentyl or hexyl 
group, more preferably a methyl or ethyl group. When 
R 9 represents an aryl group, it is preferably a substituted 
or unsubstituted phenyl or naphthyl group. In the case 
of substituted groups, there may be one or more substit¬ 
uents, normally from I to 5 substituents, and they may 
be the same or different Suitable substituents include 
C 1 -C 4 alkyl groups (e.g. methyl, ethyl, propyl, isopro¬ 
pyl or butyl), C 1 -C 4 aJkoxy groups (e.g. methoxy, eth¬ 
oxy, propoxy, isopropoxy, butoxy or isobutoxy) and 
halogen atoms (e.g. chlorine, bromine or fluorine 
atoms). The most preferred aryl groups represented by 
R 9 are the phenyl and p-roethylphenyl groups. 

Representative examples of compounds of formula 
(VI) include: 

26. Acetoxymethyl 7-(2-metboxyimino-3-oxo-4-p- 
toIuencsulphonyloxybutyrylamino>3-methox- 
ymethyl-3-cephem-4-carboxylate 

27. 1-Acetoxyethyl 7-{2-etboxyimino-3-oxo-*-p- 
to1uenesulphonyloxybutyrylamino)-3-methox- 
ymethyl-3-cephem-4<arboxyUte 

28. Propionyloxymethyl 7-(4-benzenesulphonyloxy- 
2-methoxyimino-3-oxobutyrylamino)-3-methox- 
ymethyI-3«cephem-4-carboxylaie 

29. 1-Propionyloxyethyl 7-(4-oieihanesu1phonyloxy- 
2-methoxyimino-3-oxobutyrylamino)-3-methox- 
ymethyI-3<ephem-4-carboxylatc 

30. 1-Butyryloxyethyl 7-(4-ethanesulphonyloxy-2* 
ethoxyimino-3-oxobutyrylamino)-3-methoxymeth- 
yi-3-cephem-4-carboxylate 

31. Isobutyryloxymethyl 7-(2-methoxyimino-3-oxo*4- 
p-toluenesulphonyloxybutyrylamino)^3-methox- 
ymethyl-3-cephem-4-carboxylate 

32. Pivaloyloxymethyl 7-(2-meihoxyimino-3-oxo-4-p> 
toluenesulphonyloxybutyrylamino)-3*methox- 
ymethyl-3-cephem-4-carboxylate 
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33. Piviloyloxymethyl 7-{2-ethoxyimino-3-oxo-4-p- 
toluenesulphonyIoxybutyryUniir>o)*3-meihox- 
ymethyl-3-cephetn-4-carboxyUte 

34. Pivtloyloxymethy] 7-(4-beniencsulphonyloxy-2* 
methoxyimino-3-oxobutyrylamino)-3-m€thox- 
yn>elhyl-3-cephcm-4-carboxyUte ' 

35. Pivtloyloxymethy] 7-(4-methanesulphonyloxy-2- 
methoxyimino-3-oxobutyryliminoV3-roethox- 
ymethyl* 3-cephem-4-cti1x)xylttc 

36. Pivtloyloxymethyl 7-{4-ethxnesu]phonyloxy-2- 
ethoxyimino-3«oxobutyryIamino)-3-methoxymeth* 
yI-3~cephem-4-earboxylate 

37.l-Pivaloyloxyethyl 7-{2-methoxyimino-3-oxo-4-p- 
toIuenesulphony1oxybutyryUxnino)-3-inethox- 
ymethy]-3-cephem-4-ctrboxylttc 

38. Methoxycarbonyloxymethyl 7-(4-methanesul* 
phonyloxy-2-methoxyimino-3-oxobutyrylamino)- 
3-methoxymethyl-3-cephem-4-carboxylate 

39. Ethoxyctrbonyloxymethyl 7-(4-benxenesul- 
phonyloxy-2-ethoxyimino-3-oxobutyrylamino)-3- 
methoxymethyl-3-cephero-4-carboxylate 

40. 1-Ethoxycarbonyloxyethyl 7-(2-methoxyimino-3- 
oxo-4-p-toluene$u1phonyloxybutyrylamino)-3- 
methoxymethyl-3-cephem-4-ctrboxyltte 

41. 1-Ethoxycarbonyloxyethyl 7-(4-methane$ul- 

phonyloxy-2-methoxyimino-3-oxobutyrylamino}- 
3-methoxymethyI*3-cephem-4-carboxylate 

42. 1-Ethoxyctrbonyloxyethyl 7-{2-ethoxyimino-3- 
oxo-4-p-toluenesul phony loxybutyryItmino)-3- 
methoxymethyl-3-cephem-4-carboxylate 

43. Isopropoxycarbonyluxymethyl 7-{2-methox- 
yimino-3-oxo-4-p-tolue;. wlphonylox- 
ybutyryltmino>-3-methoxymethyl-3<5ephem-4- 
ctrboxyltte. 

44. 1-Butoxycarbonyloxyethyl 7-<4-benrenesul- 

phonyloxy-2-methoxyimino-3-oxobutyryltmino> 
3-methoxymethyl-3-cephem-4-ctrboxyltte 

45. 1 -{1 -Ethylpropoxyctrt>onyloxy)ethyl 7-(2- 

methoxyimino-3-oxo-4-p-toluenoulpbonylox- 
ybutyryItmino>3-methoxymethyl-3-cephem-4- 
ctrboxyltte 

46. 3,3,3-Trimethylpropionyloxymethyl 7-{2-methox- 
yimino-3-oxo-4-p-toluenesulphonyIox* 
ybutyrylamino)-3-methoxyinethyl-3-cephem-4- 
ctrboxyltte 

Compounds of formult (VI) may be prepared, for 
example, by retcting t compound of formula (VII): 

r 5 so 2 oct 2—c—c —cooh om) 


Cm which R l and R s are as defined above) or a reactive 
derivative thereof with a compound of formula (III): 


(in which R 2 and R 3 are as defined above). Compounds 
of formula (VII) are new and also part of the present 
invention. Representative examples of compounds of 
formula (VII) include: 

47. 2-Methoxyimino-3-oxo-4-p-toluenesu!phonylox> 
ybutyric acid 

48. 2-Etboxyimmo-3-oxo-4-p-toluenesulphonylox- 
ybutyric acid 

49. 4-Benzenesulphony)oxy-2-methoxyixnino-3-oxo- 
butyric acid 

50. 4-Methanesulphonyloxy*2-methoxyimino-3-oxo- 
butyric add 

51. 4-Ethanesulphonyloxy-2-ethoxyimino-3-oxo- 
butyric add. 

Compounds of formula (VII) may, for example, be 
pre pa red by the series of reactions illustrated in the 
following reaction scheme for the preparation of the 
compound in which R 5 represents a p-tolyl group and 
R 3 represents a methyl group: 

BrCHjCOCHjCOOQCHjb + TfOAg-> 


TiOCHjCOCHjOOOCtCHjb - 


TtOCHjCOCCOOQCHjb - 
N 

\ 

OH 


TfOCH ;COCCOOQCH jb • 

u 

N 

\ 

OCHj 


(CHjbSO* 


TfOCHjCOC—COOH 


[ T » - CHi— ^ ^ SO;— 


30 - 


CHjOCH) 


C 

cf ^O-CH-O-C-R* 


In the reaction to prepare the compound of formula 
(VI), the free add or formula (VII) may be used as such 
or a reactive derivative of this free add may be used. 
SO Where the free add is used, the reaction is preferably 
carried out in the presence of a condensing agent, for 
example: a disubstituted carbodiimide, such as N,N’- 
dicyclohexylcarbodiimide; an azolide compound, such 
as N,N’-carbonylimidazole, a dehydrating agent, such 
55 as N-ctboxycarbonyl-2-cthoxy-1,2-dihydroquinoline, 
phosphorus oxychloride or an alkoxyacetylene; or a 
Vilsmeier reagent prepared from dimethylformamide 
and phosphorus oxychloride. 

Where a reactive derivative of the add of formula 
60 (VII) is employed, no such condensing agent is needed, 
but, depending upon the nature of the reactive deriva¬ 
tive, the reaction may preferably be carried out in the 
presence of a base. Suitable bases include, for example: 
alkali metal compounds, such as sodium bicarbonate, 
65 potassium bicarbonate, sodium carbonate or potassium 
carbonate; and aliphatic, aromatic or nitrogen-contain¬ 
ing heterocyclic bases, such as triethylamine, N,N- 
dimethylaniline, N.N-diethylaniline, N-methylpiperi- 
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CHjOCHj 


c 

O O-CH—O—C-R 2 
I, I 

R 2 O 


dine, N-roethy (pyrrolidine, pyridine, collidine or luti- 

Preferred reactive derivatives of the acid (VII) in* Q —— c _c — C —n - * 's 

elude the acid halide, the acid anhydride, mixed acid lilt | I 1 

anhydrides, active esters, active amides and the acid 3 ° J ° N 

aride* Suitable mixed acid anhydrides include those \ ° CH2 ° CH3 

with monoesters of carbonic acid (for example mono- OR 1 C 

methyl carbonate or monoiaobutyl carbonate) and those rf 'o— ch— o— c— r 2 

with lower alkanoic acids or lower haloalkanoic acids # I I 

(such as pivalic acid or trichloroacetic acid). Suitable 10 * * 2 . ° 

active esters include, for example, the p-nitrophenyl _ .. . . 

ester, the pentachlorophenyl ester, the N-hydroxyph- <“ whlch Rl * R2 and R 2 are as defined above) with 

thalimide ester and the N-hydroxybenzotriazolc ester. thiourea- 

The reaction is preferably efTected in the presence of Compounds of formula (VIII), which are new and 
a solvent, the nature of which is not critical, provided 13 ***° f orm P*ft of the present invention, may be prepared 
that it has no adverse effect upon the reaction. Suitable ^y nitrosoating a compound of formula (IX): 

solvents include acetone, tetrahydrofuran, dioxan, ethyl 

acetate, chloroform, methylene chloride, dimethyl- $ (IX) 

formamide, acetonitrile and water, as well as mixtures Q—CHi—c—CH 2 —C—N ■ ■ f 'S 

of two or more of these solvents. 20 § o H L JL 

The reaction temperature is not particularly critical N v^^cHjOCHj 

and the reaction is therefore normally performed at T 

room temperature or with cooling. The time required 

for the reaction will vary, depending mainly on the o o—CH—o—c—R 2 

nature of the acylating agent and on the reaction tern- 25 r2 & 

perature, but the reaction will normally be complete 

within from lOmiimtc* to seven] ten. of houn f|a which Rl Md RJ Me M deflned above) to ^ ve . 

Upon completion of the rMcu°n. the dcsired com- compound of formal. (X): 
pound of formula (VI) may be recovered from the reac- 
tion mixture by conventional means and, although the 30 

compound may, if necessary, be purified (for example ^ 

by recrystallization or by the various chromatographic a—CHj—c—c—c—N —1 f 

techniques) it may also be used, without intermediate o | o H JL- N 

purification or separation, for the next step, that is to say N . o CHjOCHj 

the preparation of the desired compound of formula (I). 33 C 

The reaction to produce the compound of formula (I) f \ 

comprises contacting the compound of formula (VI) (*y«) 0 o ch o c r 

with thiourea, preferably in the presence of a suitable r 2 o 

solvent The nature of the solvent is not critical, pro¬ 
vided that it has no adverse effect upon the reaction. 40 (in which R 3 and R 2 are as defined above) and then 


a— CHa—C—CH2—C“N 

I II 

O OH 

o 


CH20CH3 


c 

i \ 

O O-CH—O—C-R 2 

I, I 

R 2 O 


(in which R 2 and R 3 are as defined above) to give a 
compound of formula (X): 


a— ch 2 —c—c—c —n 

I I I I 

o I o H 


CHjOCHj 


O—CH—O—C—R 2 


Suitable solvents include water, methanol, ethanol, di- 
methylformamide, dimethylacetamide, acetonitrile, tet¬ 
rahydrofuran and mixtures of two or more of these 
solvents. 

If desired, a base (such as sodium acetate or sodium 43 
bicarbonate) may be added to the reaction mixture in 
order to promote the reaction or assist it to go to com¬ 
pletion. Formation of by-products may be prevented by 
effecting the reaction in the presence of a buffer solu¬ 
tion of pH 6.3-7. 30 

The amount of thiourea employed is preferably 1 or 
more equivalents per equivalent of said compound of 
formula (VI). 

The reaction temperature is not particularly critical 
and the reaction a therefore preferably effected at ambi- 33 
ent temperature. The time required for the reaction will 
vary, depending upon the reaction conditions, but a 
period of from several tens of minutes to several hours 
will generally be required. 

Upon completion of the reaction, the desired com- 60 
pound of formula (I) may be recovered by conventional 
means, for example by concentration under reduced * 
pressure, extraction, reprecipitation or chromatogra¬ 
phy. 


Method 4 


Compounds of formula (I) may also be obtained by 
reacting a compound of formula (VIII); 


alkylating the hydroxy group attached to the imino 
nitrogen atom of said compound of formula (X). 

Representative examples of the new compounds of 
fonnuli (VIII) include; 

52. Acetoxymethyl 7-(4<hloro-2-methoxyimino-3* 
oxobutyrylamino)-3-methoxyinethyl-3-cephem-4- 
carboxylate 

53. 1-Acetoxyethyl 7-(4<hloro-2-methoxyimino-3* 
oxobutyrylamino)-3-methoxymethyl-3-cephem-4- 
carboxyltte 

54. 1-Propionyloxymethyl 7-(4-chloro-2-methox- 
yimino-3-oxobutyrylamino)-3-methoxymethyl-3- 
cephem-4-carboxylate 

55.1-Ethoxycarbonyloxyethyl 7*{4-chloro*2-methox- 
yimino-3-oxobutyrylamino)-3-methoxymethyl*3- 
cephem-4-carboxylate 

56. l*Ethoxycarbonyloxyethyl 7-(4-chloro-2-ethox- 
yixnino-3-oxobutyrylamino)-3-methoxymethyl-3- 
cephem-4-carboxylate 

57. Methoxycarbonyloxymethyl 7-(4-chloro-2* 
methoxyimino-3-oxobutyrylamino)-3-methox- 
ymethyl-3-cephem-4-carboxylate 

58. Ethoxycarbonyloxymethyl 7-(4-chIoro-2-ethox- 
yimino-3-oxobutyrylamino>>3-methoxymethyl-3- 
cephem-4-carboxylate 

59. Iaopropoxycarbonyloxymethyl 7-(4-chloro-2* 
methoxyimino-3*oxobutyrylamino>3-methox- 
ymethyl-3<ephem-4-carboxylate 






• .pe'g 
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60. Butoxycarbonyloxymethyl 7-(4-chloro-2-methox- 
ytmino-3-oxobutyrylainino)-3-methoxyinelhy1-3- 
cephem-4-carboxylate 

61.. l-Propk>nyloxyethy) 7-(4-ch!oro-2-methox- 
yimino-3-oxobutyrylamino)-3-methoxyinethyl*3- 
eephem-4-carboxylate 

62. 1-Butyryloxyethyl 7-(4-chloro-2*etboxyimino-3- 
oxobutyrylamino}*3-methoxyTnethyl-3-cepheni-4- 
carboxylate 

63. Isova leryl oxymethyl 7^4-r.hloro-2-mclhox- 

yimino-5-6xobutyrylamino>3-mcihoxymcthyl-3* 
cephem-4-carboxylmte 

64. Pivaloyloxymethyl 7-{4-chloro-2-mcthoxyimino- 

3 - ©xobutyrylaruino)-3-inethoxyinethyl-3-cephesD- 

4- carboxylate 

65. Pivaloyloxymethyl 7-(4^hloro-2-etboxyimino-3- 

oxobutyryIamino)-3-methoxyincthy]-3-cephem-4- 

carbqxylate 

66 . Isobutyryloxymethyl 7-(4-chloro-2-metbox- 

yimino-3*oxobutyrylamino)-3-methoxymethyl-3“ 
cephcm-4-carboxylate 

67. 1-Pivaloyloxyethyl 7-(4^hloro-2-methoxyimiDO- 

3- oxobutyryUmino)-3-mcthoxyroethyl-3-ccphcm* 

4- carboxylate 

68 . l-(l-Ethylpropoxycarbonyloxy)ethyl 7-{4-chloro- 
2-methoxyimino-3-oxobutyrylamino)-3-inethox* 
ymethyl-3-cephem-4-carboxylate 

69. 3,3,3-TrimethylpropionyloxymethyI 7-(4-chloro- 

2 -methoxyimino-3-oxobutyrylamino)-3-fnethox- 

ymethyl-3-cephem-4-carboxylate. 

The compound of formula (IX) cxn be prepared by 
acylating a compound of formula (III): 



14 

pounds of the invention, it is necessary to carry out the 
reaction under such conditions that the cephalosporin 
ring system and the chlorine atom on the side chain at 
the 7-position do not participate in the reaction. It is, 

5 accordingly, desirable to carry out the reaction under 
weakly acidic or weakly basic conditions at a tempera* 
ture below ambient This reaction is normally carried 
out in the presence of a solvent the nature of which is 
not critical, provided that it is capable of dissolving the 
10 compound of formula (IX) and does not have any ad* 
verse effect upon the reaction. Suitable solvents include 
formic acid, acetic acid, tetrahydrofuran, methanol, 
ethanol, chloroform, ethyl acetate and benzene, or a 
mixture of water with one or more of these solvents. 
** The particular solvent chosen will depend upon the 
nature of the nitrosoating agent 

Examples of metal salts of nitrous acid employed as 
the nitrosoating agent include alkaline metal salts (such 
„ as sodium nitrite or potassium nitrite), preferably so¬ 
dium nitrite. The nitrous acid ester is preferably an ester 
with a lower alcohol, for example pentyl nitrite or butyl 
nitrite. 

Where a metal salt of nitrous acid is used as the ni* 
23 trosoating agent, the reaction must be carried out under 
acidic conditions and, if an acidic solvent (such as for¬ 
mic acid or acetic acid) is not employed, the addition of 
an acid (which may be organic or inorganic) is neces¬ 
sary. Accordingly, we prefer to carry out the reaction 
30 using formic acid or acetic acid as the reaction solvent. 
_The reaction b ..'feebly carried out at about ambi¬ 
ent temperature or below and will require a period 
which may range from several minutes to several hours. 

After completion of the reaction, the resulting prod- 
35 uct of formula (X) may be isolated and purified by con¬ 
ventional means, for example by concentration, extrac¬ 
tion with organic solvents or chromatographic tech- 




I mques. 

The alkylation of the resulting compound of formula 
o o— ch— o— C—R 5 40 (X) to give the compound of formula (VIII) may be 

£ effected by reacting the compound of formula (X) with 

an alkylating ^genu^reftfablyin the presence of a sol- 

(in which R 2 and-R^-are-as-defined-above) with-4-ventrThenatureof 4he*olvent is not critical,provided 

chloro-3-oxobutyryl chloride (which can be obtained that it has no adverse effect upon the reaction. Suitable 
by reactingdiketene with chlorine). This acylation may 45 solvents include acetone, tetrahydrofuran, dioxan, 
be conducted by conventional means and is preferably 
effected in a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the reaction. 

Suitable solvents include methylene chloride, chloro¬ 
form, tetrahydrofuran and dioxan. The acylation is 
preferably conducted in the presence of a base, prefera¬ 
bly an organic base such as triethylamine, pyridine, 

N.N-dimethylaniline or N.N-diethylaniline. The reac- _ _ __ 

tion is preferably effected at about ambient temperature use< j ^ the alkylating agent, the reaction is preferably 

or at a lower temperature and will normally require a 53 c n* cclc< | * * -•—— **- : *-*-'-»-:— 

several hours. After .. 


50 


period of from several minutes to several hours. After 
completion of the reaction, the product of formula (IX) 
may be recovered and purified by conventional means, 
for example concentration, extraction with organic 
solvents, chromatographic techniques or recrystalliza¬ 
tion. 

The nitrosoation of the compound of formula (IX) to 
prepare the compound of formula (X) may be effected 
by techniques known for the nitrosoation of reactive 
methylene groups. Such a nitrosoition reaction is nor¬ 
mally effected using a metal salt of nitrous acid under 
acidic conditions or an ester of nitrous acid under suit¬ 
able conditions. However, when preparing the cotn- 


Kll VC1IU UlUUWb ■wtvilb, ^ —--» 

methanol, ethanol, chloroform, ethyl acetate, diethyl 
ether and dimethylformamide, or a mixture of two or 
more of these solvents. 

Suitable alkylating agents include dialkyl sulphates 
(e.g. dimethyl sulphate or diethyl sulphate), diazoal- 
kanes (e.g. diazomeihane) and alkyl halides (e.g. methyl 
iodide or ethyl iodide). 

Except when a diazoalkane (such as diazomethane) is 
the alkylating agent, the reaction is preferably 
in the presence of a base. Suitable bases include: 
alkali metal carbonates, such as sodium carbonate or 
potassium carbonate; alkali metal hydroxides, such as 
sodium hydroxide or potassium hydroxide; and nitro¬ 
gen-containing organic bases, such as triethylamine, 
pyridine or N t Nnlimethylaniline. 

The reaction is preferably effected at ambient temper¬ 
ature or below and will normally require a period of 
from several minutes to several hours. After completion 
65 of the reaction, the desired compound of formula (VIII) 
may be isolated and purified by conventional means, for 
example concentration, extraction with organic sol¬ 
vents, chromatographic techniques or recrystallization. 


60 









4,486,425 


IS 

The reaction of the compound of formula (VIII) with 
thiourea to give the desired compound of formula (I) is 
essentially the synthesis of an aminothiazole derivative 
by reacting a haloketone with thiourea and may be 
carried out in much the same way as is common for this 
type of reaction. 

The reaction is usually carried out in the presence of 
a solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. The 
solvent is preferably an organic solvent (such as dimeth- 
ylformamide, dimethylacetamide, methanol, ethanol or 
tetrahydrofuran) or a mixture of water with one or 
more of these organic solvents. _ 

The thiourea is preferably employed in an amount of 
1 or more equivalents per equivalent of said compound 
of formula (VIII). 

In order to accelerate the reaction, sodium iodide 
may be added to the reaction mixture and the hydrogen 
chloride formed in the reaction may be neutralized by 
the addition of a neutral phosphate buffer solution. 

The reaction is preferably effected at ambient temper¬ 
ature and will normally be complete within a period of 
from 1 to 10 hours. 

When the reaction is complete, the desired compound 
of formula (I) may be isolated and purified by conven¬ 
tional means, for example by concentration, extraction 
with organic solvents, chromatographic techniques, 
reprecipitation or recrystallization. 
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Method 5 _ _30 

Compounds of formula (I) may also be obtained by 
reacting a compound.of formula (XI); . 


s 

N -n-C—C-N—r —f > 


(XI) 35 


CHjOCHj 


C . 

<f \>-CH-0—C-R 3 
I, I 

R 3 O 


40 


(in which R 3 , R 3 and R 4 are as defined above) with 
a compound of formula (XIII): 43 

H 2 N-O-R 1 (XII) 

(in which R 1 is as defined above) and then, if necessary, 
depro tec ting the group rep resented by R 4 . 

Compounds of formula (XI) are new and also form 50 
put of the present invention. They may be prepared by 
reacting a compound of formula (XIII): 


XT 


C—COOH 

I 

o 


(XIII) 


55 


(in which R 4 is as defined above) or a reactive deriva¬ 
tive thereof with a compound of formula (III). 60 

Representative examples of the novel compounds of 
formula (XI) include: 

70. Kvaloyloxymethyl 7-(2-{2-aminothiaxol-4-yI)- 

glyoxylamido)-3-methoxymethyl-3-cephem-4-car- 
boxylate 65 

71. Pivaloyloxymethyl 7-[2-(2*formamidothia2ol-4- 
yl)glyoxylamido]-3-methoxymethyI-3-cephem-4- 
carboxylate 


16 

72. 1-EthoxycarbonyloxyethyI 7-[2-(2-aminothiazol- 

4-yl)glyoxylamido]-3-methoxymethyl*3«cephem-4- 
carboxylate ^ 

73. 1-Ethoxycarbonyloxyethyl 7-[2-(2-formamido- 
thiazoI-4-yI)glyoxyUmido)-3-methoxymethyl-3- 
cephem-4-carboxyIate. 

In the reaction to produce the compound of formula 

(XI) , the compound of formula (XIII) may be used 

either in the form of the free acid or in the form of a 
reactive derivative thereof. When the free acid is used, 
the reaction is preferably effected in the presence of a 
condensing agent, for example: a disubstituted carbodi- 
imide, such as N,N'-dicyclohexy)carbodumide, an 
imidazolide, such as N,N'<arbonylimidazole or 
thionyldiimidazole, N-ethoxycarbonyl-2-ethoxy*l,2- 
dihydroquinoline; or a Vilsmeier reagent prepared from 
dimethylformamide and phosphorus oxychloride or 
thionyl chloride. - 

On the other hand, where a reactive derivative of the 
acid (XIII) is employed, there is no need to use a con¬ 
densing agent, but, depending upon the nature of the 
reactive derivative, it may be preferred to effect the 
reaction in the presence of a base. Suitable bases in¬ 
clude: alkali metal compounds, such as sodium bicar¬ 
bonate, potassium bicarbonate, sodium carbonate or 
potassium carbonate; and aliphatic, aromatic or nitro¬ 
gen-containing heterocyclic bases, such as triethylam- 
ine, N.N-dimethylaniline, N-methylpiperidine, N- 
methylpyrrolidine, pyridine, collidine or lutidine. 

Reactive derivatives *he acid (XIII) include the 
acid halides, the acid anhydride, mixed acid anhydrides, 
active esters, active amides and the acid azide. Exam¬ 
ples of suitable mixed acid anhydrides include those 
with monoesters of carbonic acid (for example mono¬ 
methyl carbonate or monoisobutyl carbonate) and those 
with lower alkanoic acids and lower haloalkanoic acids 
(such as pivalic acid or trichloroacetic acid). Suitable 
active esters include, for example, the p-nitrophenyl 
ester, the pentachlorophenyl ester, the N-hydroxyph- 
thalimide ester and the N-hydroxybenzotriazole ester. 

The reaction is preferably ejected in the presence of 
a solvent, the nature of which is not critical, provided 
that it has no adverse effect upon the reaction. Suitable 
solvents include acetone, methyl ethyl ketone, tetrahy¬ 
drofuran, diox&n, ethyl acetate, chloroform, methylene 
chloride, dimethylformamide, acetonitrile and dimethyl 
sulphoxide, and mixtures of these solvents with water. 

There is no particular limitation on the reaction tem¬ 
perature and accordingly the reaction is preferably 
effected at ambient temperature or with cooling. The 
time required for the reaction will vary, depending 
mainly on the nature of the acylating method and on the 
reaction temperature, but it will normally require a 
period of from 10 minutes to several tens of hours. 

After completion of the reaction, the compound of 
formula (XI) may be recovered from the reaction mix¬ 
ture by conventional means and it may, if desired then 
be purified by conventional techniques such as chroma¬ 
tography. 

The reaction of the compounds of formulae (XI) and 

(XII) is normally performed in a solvent, the nature of 
which is not critical, provided that it has no adverse 
effect upon the reaction. Suitable solvents include di- 
methylform&mide, dimethylacetamide, acetonitrile and 
various alcohols, as well as mixtures of these solvents 
with water. 

The alkoxyamine of formula (XU) is preferably em¬ 
ployed in the form of a salt with an inorganic acid (such 
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as hydrochloric acid, nitric acid or sulphuric acid) or an 
organic acid (such as acetic acid or benzoic acid). 

The reaction temperature is not critical, but we nor¬ 
mally prefer to cany out the reaction at a temperature 
from ambient temperature to 60* C. The time required 5 
for the reaction may vary, depending upon the reaction 
conditions, but will generally be from 10 minutes to 
several hours. 

After completion of the reaction, the desired com¬ 
pound of formula (I) may be recovered from the reac* 10 
tion mixture by conventional means, for example by 
adding water and a water-immiscible solvent (such as 
ethyl acetate) to the reaction mixture, separating the 
organic layer under slightly alkaline conditions from 
the aqueous layer and then removing the organic sol- 15 
vent by distillation from this organic layer to give the 
desired compound. 

Where the group R 4 in the compound obtained by 
this process is a protected amino group, it may be de- 
protected using the techniques described in relation to 20 
Method 1. 

The desired compound of formula (I) may, if neces¬ 
sary, be purified by conventional means such as recrys- 
talliiation and/or chromatographic techniques. 

The compounds of formula (1) and their acid addition 23 
salts may advantageously be employed in antibacterial 
compositions for oral administration. In order that a 
compound may be used for this purpose, it is essential, . 
as mentioned above, that it should be well absorbed 
through the digestive tract after oral administration. 30 
Good absorption through the digestive tract is demon¬ 
strated by a good recovery of th- compound or of de- 
gration products in the urine after oral administration. 

The prior art compound (g) has a recovery rate in 
urine of 66.7%, which is very nearly comparable with 33 
the recovery rates of 75.9% and 78% of Compounds 5 
and 6, which are representative of the compounds of the 
present invention. These figures are quite satisfactory 
for the purposes of oral administration. 

However, in addition to this good absorption through 
the digestive tract, it is desirable that compounds such 
as the prior art compound (g) and the compounds of the 
invention should, after hydrolixation in vivo, be very 
active against gram-positive and gram-negative bac- ^ 
teria. The compounds of the invention, as well as com¬ 
pound (g), are hydrolized in vivo to the corresponding 
carboxylic acids and hence it is the antibacterial activi¬ 
ties of these carboxylic acids, rather than of the esters, 
which are important from the clinical point of view. ^ 
Tne activities of the carboxylic acids corresponding to 
Compounds No. 5 and 6 and to compound (g) against 
various bacteria are shown in the following Table, in 
terms of their minimal inhibitory concentrations 

55 

TABLE __ 


Compound Compound Compound 

3 « ‘ U) 


Staphylococcus aurtus 

209P 

0.4 

0.2 

12.5 

60 

Staphylococcus aureus 

56 

Escherichia toll 

N1HJ 

0.6 

0.4 

25 


0.4 

0.1 

0.6 


Escherichia coli 

609 

0.4 

0.1 

0.1 

65 

Shigella flexneri 

0.6 

0.4 

at 


*1 

Klebsiella pneumoniae 

106 

0.1 

0.2 

a: 
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TABLE-continued 



Compound 

5 

Compound 

6 

Compound 

(s) 

Klebuella tp. 846 

OS 

0.8 

1.5 

Proteus mtgaris 

0.01 

0.01 

<0.1 

Salmonella en tenth 
dis G. 

0.2 

0.4 

0.4 


It is clear from the above Table, that the compounds 
of the invention and the prior art compound are all 
highly active against gram-negative bacteria, when 
administered orally. However, whereas Compounds 5 
and 6 are active against Staphylococcus aureus, which is 
representative of the gram-positive bacteria, compound 
(g) has a rather low activity against these bacteria. 

The compounds of the invention are preferably ad¬ 
ministered orally, for example in the form of capsules, 
tablets, powders, syrups or suspensions. The dosage 
depends upon the age, symptoms and body weight of 
the patient and on the duration of treatment, but the 
dosage may normally range from 0.2 g to 5 g per day, 
preferably from 0.5 g to 3 g per day for adults; however, 
if necessary, larger doses may be employed. 

In the pharmaceutical compositions of the present 
invention, any conventional pharmaceutically accept¬ 
able carrier or diluent may be employed in admixture 
with the active compound or compounds. As the com¬ 
position is general!'* : ”*endcd to be administered orally, 
it is desirably presented in a form readily absorbed 
through uic Momach or intestines. Tablets or capsules 
are normally in uni: dosage form and may contain bind¬ 
ing agents (e.g. syrup, gut rrabic, gelatin, sorbitol, gum 
tragacanth or polyvinylpyrrolidone), diluents (e.g. lac¬ 
tose, sugar, com starch, calcium phosphate, sorbitol or 
glycine), lubricants, (e.g. magnesium stearate, talc, 
polyethylene glycol or silica), disintegrating agents (e.g. 
potato starch) or wetting agents (e.g. sodium lauryl 
sulphate) or any combination thereof. The tablets may, 
if desired, be coated, e.g. with an enteric coating, as is 
well-known in the art 

Liquid formulations may be aqueous or oily suspen¬ 
sions, syrups, elixirs or similar compositions. Alterna¬ 
tively, the composition may be a dried product which 
can then be redissolved in water or another suitable 
vehicle before administration. Such liquid formulations 
may contain conventional additives, such as suspending 
agents (e.g. sorbitol syrup, methylcell ulose, glucose/- 
sugar syrup, gelatin, hydroxyethylcell ulose, carboxy- 
methylcellulose, aluminium stearate gel or hydroge¬ 
nated edible fat), emulsifying agents (e.g. lecithin, mo* 
nooleic add sorbitol or gum arabic), nonaqueous vehi¬ 
cles (e.g. almond oil, fractionated coconut oil, oBy es¬ 
ters, propylene glycol or ethyl alcohol) or any combina¬ 
tion of two or more thereof. 

When the composition of the invention is formulated 
in unit dosage form, it preferably contains from 50 to 
500 mg of the compound or compounds of the invention 
per unit dose. 

The preparation of the compounds of the present 
invention is further illustrated by the following Exam¬ 
ples and the preparation of certain intermediates is illus¬ 
trated by the following Preparations. The compounds 
of the invention are all in the syn configuration. 
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PREPARATION 1 
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Pivaloyloxymethyl 

3-methoxymethyl-7-phenoxyacetamido- 3-ccpbem-4- 
carboxylate 


20 


lized from methylene chloride and ethyl acetate) in the 
form of needles. 

Elemental Analysis: Calculated for C 13 H 22 N 2 O 6 S.C 7 
HgOiS: C, 49.80%; N, 3.70%; N, 5.28%; S t 12.08%. 
Found: C 49.76%, H, 5.60%; N, 5.00%; S, 12.06%. 


1 g of sodium 3-methoxymethyl-7-phenox- 
yacetamido-3-ccphem-4-carboxyUte was dissolved in 
50 ml of dimethyl sulphoxide, and 975 mg of pivaloylox* 
ymetbyl bromide were added thereto, after which the 10 
mixture was stirred at room temperature for 15 minutes. 
The mixture was then diluted with 200 ml of ethyl ace¬ 
tate, washed in turn with 50 ml of a saturated aqueous 
solution of sodium bicarbonate and 50 ml of a saturated 
aqueous solution of potassium bisulphate, and then ^ 
dried over anhydrous magnesium sulphate. After filter¬ 
ing off the drying agent, the filtrate was concentrated 
under reduced pressure and the resulting residue was 
chromatographed through 100 g of silica gel eluted 
with a 1:1 by volume mixture of hexane and ethyl ace- 20 
tate, to afford 750 mg of the desired pivaloyloxymethyl 
3-methoxymethyl-7-phenoxyacetamido-3-cephem-4- 
carboxylate. 

Nuclear Magnetic Resonance spectrum (CDCI 3 ) 8 
ppm: -1.25 ~(9H,- singlet, - 1 -butyl); 3.35 (3H, singlet, 25 
OCHj>, 3.54 (2H, singlet, 2-ccphem H 2 ); 4.29 (2H, sin¬ 
glet, CHsof methoxymethyl); 4.58 (2H, singlet, (CHiof 
phenoxyacetamido); 5.01 (1H, doublet, J«5 Hz, 6 * 
cephem H>, 5.6-6 .1 (3H, multiples 7-cephem H and 
CH: of pivaloyloxymethyl); 6.7-7.6 ( 6 H, multiples 30 
C 6 H 3 and NH). 

PREPARATION 2 

Pivaloyloxymethyl 

7-amino-3-methoxymethyl-3-cephem-4-carboxylatc 35 

p-toluenesulfonate 

488 mg of phosphorus pentachloride were dissolved 
in 5 ml of dry methylene chloride, and then 120 mg of 
.-phosphorus oxychloride were added to the solution. ^ 
-Whilst the mixture was being stirred at room tempera- 
.ture, 247 mg of pyridine were added. The mixture was 
then cooled to —10* C, and 769 mg of pivaloylox¬ 
ymethyl 3-methoxymethyl-7*phenoxyacetamido-3- 
cephem-4-carboxylate were added thereto. The temper- 43 
ature of the mixture was then allowed to rise gradudly 
to room temperature. After stirring the mixture for 2 
hours, it was again cooled to 0* C. t and then 1.5 ml of 
propanol were added and the mixture again stirred for 
30 minutes. A small amount of water was added to the 30 
mixture, which was then stirred for a further 15 min¬ 
utes. The mixture was diluted with 50 ml of ethyl ace¬ 
tate and washed with a saturated aqueous solution of 
sodium bicarbonate. The ethyl acetate layer was sepa¬ 
rated and dried over anhydrous magnesium sulphate. 33 
The drying agent was filtered off and the filtrate was 
concentrated by evaporation under reduced pressure. 
Diisopropyl ether wu added to the residue and the wall 
of the vessel was scraped. The resulting precipitates 
were collected by filtration and dried to give 443 mg of 60 
the desired pivalo-yloxymethyl 7-amino-3-methox- 
ymethyl-3-cephera-4-carboxylate. This compound was 
dissolved in 5 ml of ethyl acetate, and then an equimolar 
amount of p-toluenesulfonic acid monohydrate in 5 ml 
of ethyl acetate was added to the solution. The resulting 63 
mixture was allowed to stand at ambient temperature 
for 3 hours, affording 523 mg of the title compound 
melting at !60*-170* C. (with decomposition, recrystal- 


PREPARATION 3 
Benzhydryl 

7-[2-(2-chloroacetomidothiazol-4-yl)-2-methox- 

yiminoacetamido}-3-methoxymethyl-3<ephem-4-car- 

boxylate 

To 0.057 ml of dimethylformamide were added 0.061 
ml of phosphorus oxychloride, with ice-cooling and 
stirring. The mixture was then stirred at 40* C for 1 
hour and then twice subjected to azeotropic distillation 
with dry methylene chloride. 1 ml of ethyl acetate was 
added to the resulting mixture, which was then vigor¬ 
ously stirred at room temperature whilst 200 mg of 
2-(2<hloroacetamidothiazoi-4-yl)-2-meth6xyiminoa- 
cetic acid were added. Stirring was continued for a 
further 30 minutes to give a mixture (a). 

Meanwhile, 200 mg of benzhydryl 7 -amino- 3 - 
methoxymethyl-3-cephem-4-carboxyIate and 145 mg of 
N.N-diethylaniline were dissolved in 5 ml of methylene 
chloride, and the mixture was stirred at — 5* C. to give 
a mixture (b). 

Mixture (a) was then added dropwise to mixture (b) 
and the mixtures were stirred together for 15 minutes, 
after which the resulting reaction mixture was concen¬ 
trated by evaporation und jdt:ced pressure. 20 ml of 
ethyl acetate and 5 ml of water were then added to the 
residue and the ethyl acetate layer was separated. This 
layer was washed in turn with 5 ml of a saturated aque¬ 
ous solution of sodium bicarbonate, 5 ml of a 5% w/v 
aqueous solution of hydrogen chloride and finally 5 ml 
of a saturated aqueous solution of sodium chloride, after 
which the solution was dried over anhydrous magne¬ 
sium sulphate. The drying agent was filtered off and the 
filtrate was concentrated by evaporation under reduced 
pressure. The resulting residue was chromatographed 
through 30 g of silica gel (Kieselgel 60), eluted with a 
3:2 by volume mixture of hexane and ethyl acetate, to 
give 213 mg of the desired benzhydryl 7-[2-<2- 
chloroacetamidothiazol-4-yl)-2-methox- 
yiminoacetamido]-3-methoxymethyl-3-cephem-4-car- 
boxylate. 

Nuclear Magnetic Resonance spectrum (CDCh) 8 
ppm: 3.19 (3H, singlet, OCH 3 of methoxymethyl); 3.51 
(2H, singlet, 2-cephem H 2 y t 4.09 (3H, singlet, OCH 3 of 
methoxyimino): 4.20 (2H, singlet, CH 2 of methox* 
yroethyl); 4.22 ( 2 H, singlet, CH 2 of chloroacetamido); 
5.02 (1H, doublet, J-S Hz, 6 -cephem H>, 5.86 (1H. 
doubled doublet, J«3 and 9 Hz, 7-cephem H); 6.7-7.6 
(12a multiplet). 

PREPARATION 4 

7-[2-(2-Aminothiazol-4-yl>2-methoxyiminoacetamido]- 
3-methoxymethyl-3-cephem-4-carboxylic acid 
trifluoroacetate 

200 mg of benzhydryl 7-[2-(2-chloroacetamido- 
thiazol-4-yl>2-methoxyiminoacetamido]*3-methox- 
ymethyl-3-cephcm-4-tarboxylate, followed by 45 mg of 
thiourea, were dissolved in 5 ml of dimethylacetamide. 
The solution was maintained at room temperature for 2 
hours, after which a saturated aqueous solution of so¬ 
dium bicarbonate was added. The reaction mixture was 
then extracted with 20 ml of ethyl acetate and the ex- 
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tract was washed with water to remove excess thiourea 
and then dried over anhydrous magnesium sulphate. 
After the drying agent had been filtered off, the filtrate 
was concentrated by evaporation under reduced pres¬ 
sure. The resulting residue was chromatographed 
through 30 g of silica gel (Wacogel C-100), eluted with 
ethyl acetate, to afford 63 mg of benzhydryl 7-[2-<2- 
aminothiazol-4-yI)-2-methoxyiminoacetamido)-3- 
methoxymethyl*3-cephem-4-carboxylate. 

The whole of this product was dissolved in 2 ml of 
anisole, and then 1 ml of trifluoroacetic add was added 
to the solution, with ice-cooling and stirring^ The mix¬ 
ture was then maintained at room temperature for 30 
minutes, after which it was concentrated by evapora¬ 
tion under reduced pressure and diisopropyl ether was 
added to the residue. The resulting predpitates were 
collected by filtration and dried, to afford 27 mg of 
7-[2-(2-aminothiazol-4-yl)-2-methoxyiroinoaceumido]- 
3-methoxymethyl-3-ccphem-4-carboxylic acid trifluor¬ 
oacetate. 

Nuclear Magnetic Resonance spectrum 
(deuteroacetone/I> 20 ) 6 ppm: 3.29 (3H, singlet, OCHj 
of metboxymethyl); 3.57 ( 2 H, singlet, 2 -cephem H 2 ); 
3.96 (3H, singlet, OCHj of methoxyimino); 4.27 (2H, 
singlet, CH 2 of methoxymcthyl); 5.15 (1H, doublet, 
3 = 5.0 Hz, 6 -cephcm H); 5.97 (IH, doublet, 3 = 5.0 Hz, 
7-cephem HV, 6.59 (1H, singlet). 

PREPARATION 5 

7-[2-(2-Chloroaceumidothiazol-4-yl>2-methox- 
yiminoacetamido]-3-methoxymelhyl-3<ephem-4-car- 
boxylic acid 


(2H. singlet, CHj of methoxymethyl); 4.0-4.5 (4H. mul- 
tiplet, OCH 2 CH 3 and CH 2 of chloroacetamido); 5.07 
( 1 H, doublet, 3 = 5 Hz, 6 -cephem H); 5.93 (1H, doubled 
doublet, 3 = 5 and 9 Hz, 7-cephem H); 6.90 (IH, singlet. 
5 5 -thiazole H); 7.06 ( 1 H, singlet, CH of benzhydryl); 7.31 
[ 10 H, singlet, (QHjh); 8.10 (1H, doublet, 3 = 9 Hz, 
7-ccphem NH). 

191 mg of this benzhydryl 7-[2-(2-chloroacetamido- 
thiazol-4-yl)-2-ethoxyiminoacctamido]-3-methox- 
*0 ymethyl-3-cephem-4-carboxylate were then treated 
with 40 mg of thiourea, as described in Preparation 4, to 
give 117 mg of benzhydryl 7-[2-{2-aminothiazol-4-yl)-2* 

ethoxyiminoacetamido]-3-methoxymethyl-3-cephem-4- 

carhoxylate. in the form of a pale pink powder, which 
15 was then treated with 1.5 ml of trifluoroacetic acid in a 
mixture of anisole and methylene chloride. When diiso¬ 
propyl ether was added to the mixture, a precipitate was 
obtained and this was collected by filtration, to give 90 
mg of 7-[2-<2-aminothiazol-4-yl)-2-ethox- 

20 yiminoacetamido)-3-methoxymethyl-3-cephem-4-car- 
boxylic acid trifluoroacetate. 

Nuclear Magnetic Resonance spectrum (deuterodi- 
methyl sulphoxide) 6 ppm: 1.27 (3H, triplet, 3 = 7 Hz, 
OCH 2 CH 3 ); 3.23 (3H, singlet. OCHj); 3.53 (2H. singlet, 
25 2 -cephem H 2 ); 4.16 (2H, quartet, 3 = 7 Hz, OCH 2 CH 3 ); 
4.20 (2H, singlet, CH 2 of methoxymethyl); 5.15 (IH, 
doublet, 3 = 5 Hz, 6 -cephem H); 5.7b (IH, doubled dou¬ 
blet, 3 = 5 and 9 Hz, 7-cephem H); 6.80 (IH, singlet, 
M 5-thiazole H); 9.70 (IH, doublet, 3=9 Hz, 7-cephem 
NH); 8.5-10.0 (4H, broad multiples NHj and two 
COOH). 


A mixture of 7.65 g benzhydryl 7-[2-(2- 
chloroacetamidothiazol-4-yl]-2-methox- 
yiminoacetamido]-3-methoxymethyl-3-cephem-4-car* 35 
bo'xyUte, 25 ml of methylene chloride, 5 ml of anisole 
and 20 ml of trichloroacetic acid was allowed to react at 
room temperature for 30 minutes. At the end of this 
time, 300 ml of diisopropyl ether were added to the 
reacton mixture and the resulting precipitates were 40 
collected by filtration, giving 5.95 g of 7-(2-(2* 
chloroacetam id othiazol-4-yl )-2-methox* 
yiminoacetamido]-3-methoxymethyl-3-cephem-4-car- 
boxylic acid. 

Nuclear Magnetic Resonance spectrum 4 $ 
(deuteroacetone/dcuterodimethyl sulphoxide) B ppm: 
3.30 (3H, singlet, OCHj of methoxymethyl); 3.60 (2H, 
singlet, 2 -cephem H 2 ); 3.97 (3H, singlet, OCHj of me¬ 
thoxyimino); 4.25 ( 2 H, singlet, CH 2 of methoxymethyl); 
4.37 (2H, singlet, CH 2 of chloroacetamido); 5.20 (IH, 50 
doublet, 6 -ccphem H); 5.90 (IH, doubled doublet, 

3- 5.0 and 9.0 Hz, 7<ephem H>. 7.40 (IH, singlet, 5- 
thiazole H); 9.50 (IH. doublet, 3=9 Hz, 7-cephem NH). 

PREPARATION 6 

7-[2-(2-Aminothiazol-4-yl)-2-ethoxyiminoacetainido]-3- 
methoxymethyl-3-cephem-4-carboxylic acid 
trifluoroacetate 

Following the method of Preparation 3, 225 mg of 
2-(2-chloroacetamidothiazol-4-yl)-2-ethoxyimmoacetic 60 
acid and 200 mg of benzhydryl 7-amino-3-methox- 
ymethyl-3-cephem-4-carboxyUte were reacted to give 
280 mg of benzhydryl 7-(2-{2-chloroacetamidothiazol- 

4 - yl)-2-ethoxyiminoacetamido)-3-methoxymethyl-3* 
cephem-4-carboxylate, in the form of a yellow powder. 65 

Nuclear Magnetic Resonance spectrum (CDClj) 6 
ppm: 1.28 (3H, triplet, OCH 2 CHj); 3.17 (3H, singlet, 
OCHj); 3.50 (2H, broad singled 2-cephem H 2 ); 4.07 
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PREPARATION 7 

t*Butyl 3oxo-4-p-toluenesulphonyloxybutyrate 

To 50 ml of dry acetonitrile were added 7.1 g of 
t-butyl 4-bromo-3-oxobutyrate and 9.45 g of silver p-tol- 
uenesulphonate, and the mixture was stirred for 3 days 
at room temperature, whilst shielding it from the light. 
The reaction mixture was then filtered and the filtrate 
was concentrated by evaporation in vacuo. 

The resulting crystals containing an oily substance 
were dissolved in ethyl acetate and the insolubles were 
removed by filtration. The filtrate was concentrated by 
evaporation in vacuo, to give a brown, oily substance, 
which was purified by column chromatography 
through silica gel, eluted with a 4:1 by volume mixture 
of cyclohexane and ethyl acetate. The resulting colour¬ 
less, oily substance was recrystallized from a 1:2 by 
volume mixture of diethyl ether and hexane, to afford 
4.5 g of t-butyl 3-oxo-4-p-toluenesulphonyloxybutyrate, 
in the form of colourless prisms melting at 67*-69* C. 

Nuclear Magnetic Resonance spectrum (CDClj) B 
ppm: 1.43 (9H, singlet, t-butyl); 2.43 (3H, singlet, CHjof 
toluene); 3.43 (2H. singlet, -CH 2 COO—); 4.60 (2H, 
singlet, -SO 2 OCH 2 -); 7.20-7.90 (4H, CtfU). 

Elemental Analysis: Calculated for CijH 2 cC> 6 S: C, 
54.92%, H, 6.15%; S, 9.78%. Found: C, 55.03%; H. 
6.07%; S, 9.86%. 

PREPARATION 8 
t-Butyl 

2-hydroxyimino-3-oxo-4-p-toluenesulphonyloxybuty- 

rate 

4.5 g of t-butyl 3-oxo-4-p-to1uenesulphonyloxybuty- 
rate were dissolved in 40 ml of acetic acid, and then 1.42 
g of sodium nitrite were added, at room temperature, to 
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the solution over a period of 10 minutes. The mixture 
was then stirred at room temperature for 50 minutes, 
after which 200 ml of ethyl acetate were added and the 
mixture was then washed with an aqueous solution of 
•od i u m chloride. The ethyl acetate solution was dried 
over magnesium sulphate and, after filtering ofT the 
drying agent, the filtrate was concentrated by evapora* 
tion under reduced pressure to give a brown, oOy sub¬ 
stance. This oily substance was purified by column 
chromatography through silica gel, eluted with a 4:1 by \ 
volume mixture of cyclohexane and ethyl acetate, af¬ 
fording 1.66 g of t-butyl 2-hydroxyimino-3-oxo-4-p- 
toluenesulphonyloxybutyrate, in the form of colourless 
crystals, melting at 106*-10S* C (with decomposition. 


singlet, OCHA 5.20 (2H, singlet —SO2OCH2CO—); 
7.25-7.95 (4H, CsHA 9.80 (1H, broad singlet, COOH). 

PREPARATION II 
Pivaloyloxymethyl 

7-(2*methoxyimino-3-oxo-4-p-toluene$ulphonylox- 

ybutyryUaiino)>5-methoxymethyl-5-cephem-4-car- 

boxylate 

To a suspension of 464 mg of 2-(syn)-methoxyimino- 
3-oxo~4-p-to1uenesulphonyIoxybutyric acid in 20 ml of 
methylene chloride, cooled to -5* C, was added 0.204 
ml of tricthylamine, and the mixture was stirred for 5 
minutes, until completely dissolved. To the resulting 


Nuclear^Mtgnetk Re*Lnce .pcctmm (CDClj) 8 J** ° f “ d ^“‘frred 


ppm: 1.52 (9H, singlet, t-butyl); 2.43 (3H, singlet, CH3 of 
toluene); 5.04 (2H, singlet, —SO2OCH2CO—); 
7.20-7.92 (4H, CsHA 10.23 (1H, singlet, OH of hydrox- - 
yimino). 

Elemental Analysis: Calculated for C13H19NO7S: C, 
50.48%; H, 5.36%; N, 3.92%, S, 8.98%. Found: C, 
50.62%; H, 5.08%; N, 3.83%; S, 8.97%. 

PREPARATION 9 25 

t-Butyl 

2-methoxyimino*3-oxo-4-p-toluenesuIphonyIoxybuty- 

rate 


drop of dimelhylfonnamide and the mixture was stirred 
at —5* C. for 20 minutes. On removing the solvent, 
there was left 2-(syn)-methoxyimino-3-oxo4-p- 
toluenesulphonyloxybutyryl chloride. This was dis¬ 
solved in 10 ml of methylene chloride, and then 0.394 
ml of N,N-diethylaniline, followed by the methylene 
chloride solution, were added, at -5* C, to a solution 
of 530 mg of pivaloyloxymethyl 7-amino*3-methox- 
ymethyl-3-cephera-4-carboxylate p-toluenesulphonate 
in 20 ml of methylene chloride. This mixture was stirred 
at — 5* C for 5 minutes, after which the solvent was 
distilled off. The resulting residue was dissolved in ethyl 
acetate and washed with dilute aqueous hydrochloric 


To an ice-cooled solution of 1.66 g of t-butyl 2- 30 1716 cXhyl aceute ^ycr WM *P*«ted and dried 

hydroxyimino-3*oxo-4-p-toluenesuIphonyloxybutyrate ovcr sulphate. A r filtering off the drying 

in 20 ml of dry acetone were added 960 mg of anhy- the filtrate was concentrated by evaporation 

drous potassium carbonate and 0.466 ml ui* dimethyl under reduced pressure, to give a brown, oily substance, 
sulphate, and then the mixture was stirred at room tern- Tim was purified by column chromatography through 
perature for 3 hours. The mixture was then poured into 35 silica gel eluted with a 4:1 by volume mixture of cyclo¬ 
ice-water and extracted with methylene chloride. The hexane and ethyl aceute, to afford 310 mg of pivaloy- 
extract was washed with an aqueous solution of sodium loxymethyl 7-[2-{syn)-methoxyimino-3-oxo-4-p- 

chloride, dried over magnesium sulphate and concen- toluenesu1phonyloxybutyrylamino]-3-methoxymelhyI- 
trated by evaporation under reduced pressure to give a 3-cephem-4-carboxylate, in the form of a colourless, 
brown, oily substance. This was purified by column 40 foamy substance. 


chromatography through silica gel, eluted with a 4:1 by 
volume mixture of cyclohexane and ethyl aceute, to 
afford 650 mg of t-butyl 2-(syn)-methoxyiroino-3-oxo-4- 
p-toluenesulphonyloxybutyrate, as a pale yellow oil. 


Nuclear Magnetic Resonance spectrum (CDCI3) 6 
ppm: 1.22 (9H, singlet, t-butyl); 2.43 (3H, singlet, CH 3 of 
toluene); 3.30 (3H, singlet, OCH3 of methoxymethyl); 
3.51 (2H, singlet, 2-cephem HA 4.10 (3H, singlet. 


Nuclear Magnetic Re^wnce spectrum (COC1,) 8 4 J c£h of meZavimi^W » m.’ *^5., rf-T 
lu^ey, 4.07 (3H, singJeu OCHsX 505 (2H, ttnglet, hv nu _cr*rw-'U,rY\_v 


ppm: 1.50 (9H, singlet, t-butyl* 2.43 (3H, sii 
toluene); 4.07 (3H. singlet, OCH3* 5.05 1 
—SO2OCH2CO—); 7.20-7.90 (4H, C6H4). 

PREPARATION 10 


2-Methoxyimino»3~oxo~4-p-toluenesulphonylox- 
ybutyric acid 

To a solution of 478 mg of t-butyl 2-(syn>methox- 
yimino-3-oxo*4-p-toIuene$ulphonyloxybutynte in 1 ml 
of methylene chloride were added 2 ml of trifluoroace- 53 
tic acid, and the mixture was stirred at room tempera¬ 
ture for 4 hours. The methylene chloride and the excess 
trifluoroace tic acid were then distilled off in vacuo, 
leaving a brown, oily substance, which was dissolved in 


H>, 5.07 (2H, singlet. — SOiOCH 2 CO—); 5.53-5.97 
(3H, multiples 7-cephem H and —OCH2— of pivaloy* 
loxymethyl); 7.20-7.93 (5H, multiple!, 7-cephem NH 
50 andCaHU). 


PREPARATION 12 

Following the procedure described in Preparation 7, 
the following compounds were prepared: 

t-Butyl 4-methanesulphonyloxy-3-oxobutyrate, as a 
pale yellow oil. 

Nuclear Magnetic Resonance spectrum (CDO3) 6 
ppm: 1.47 (9H, singlet, t-butyl); 3.14 (3H, singlet. 


diisopropyl ether and allowed to stand, affording 178 60 CH3SO2); 3.45 (2H, singlet,—COCH2CO—); 4.87 (2H, 


mg of 2-<syn)-methoxyimtno-3-oxo-4-p-toIuenesul- 
phonyloxybutyric acid, in the form of colourless crys¬ 
tals melting at 131*-132* G (with decomposition). 
Elemental Analysis: Calculated for Ct2Hi3N07S: C., 


singlet, —SO2OCH2CO—). 

t-Butyl 4-ethanesulphonyloxy-3-oxobutyrate, a yel¬ 
low oil. 

Nuclear Magnetic Resonance spectrum (CDCI3) 6 


45.72%; H, 3.84%; N, 4.45%; S, 10.18%. Found: C 63 ppm: 1.32-1.62 (9H + 3H, singlet+triplet. 


45.50%; H, 3.92%; N. 4.32%; S, 9.98%. 

Nuclear Magnetic Resonance spectrum (deuteroace- 
tone) 6ppm: 2.47 (3H, singlet, CH3 of toluene); 4.10 (3H, 


butyl+CH3CH2SO2); 3.30 (2H, quartet, J-7.0 Hz, 
CH3CH2SO2); 3.47 (2H. singlet. -COCH 2 CO—); 4.87 
(2H, singlet, —SO2OCH2CO—). 








t-Buty! 44 >enzenesulphony!oxy- 3 -oxobutyr»te, rtP 

kmrless needless melting at 94*-96* C. 

Nuclear Magnetic Resonance spectrum (CDClj) 8 
ppm: 1.43 ( 9 H, singlet, t-butyl) 3.43 (2H, singlet, 

—COCHjCO—) 4.63 (2H, singlet, —SQ 2 OCH 2 CO—) 5 
7.40-8.03 (5H, multiplet, CaH$)* 

PREPARATION 13 

Following the procedure described in Preparation 8 , 
the following compounds were prepared: 10 

t-Butyl 2 -hydroxyiminor 4 rinethanesulphonyloxjy- 3 - 
oxo^utyrtie^ white crystals melting at 103*—104* C 
(with'decomposition). 

Nuclear Magnetic Resonance spectrum (CDCIj/deu- 
. teroacetone) 6 ppm: 1.57 (9H, singlet, t-butyl) 3.20 (3H, 15 
singlet, CHj of methsnesulphonyl) 5.23 (2H, singlet, 
^-S 020 CH 3 C 0 —>, 11.93 (1H, singlet, OH of hydrox- 
yimino). . 
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C*p-"4-EthaneSUlphonyloxy-2-<synVmethoxyiimno-3- 

oxobutyric acid, melting at 85.5*-89* C 
\ y ) g Nuclear Magnetic Resonance spectrum (deuteroace- 
glet, tone) 8 ppm: 1.40 (3H, triplet, J=7.0 Hz, CHjCHiSOj); 

>-) 3 3.34 (2H, quartet, J-7.0 Hz, CH 3 CH 2 SO 2 ) 4.13 (3H, 
singlet, OCH 3 of methoxyimino) 5.33 (2H, singlet, 
—SO 2 OCH 2 CO—) 11.10 (1H, broad singlet, COOH). 
4-BenzenesuJpbonyioxy-2-(syn)-methoxyimino-3- 
yn 8 , oxobutyric acid, as crystals. 

10 Nuclear Magnetic Resonance spectrum (deuteroace- 
iy-3- tone) 8 ppm: 4.06 (3H, singlet, OCH 3 of methoxyimino); 

* C 5.17 (2H, singlet, -SO 2 OCH 2 CO-) 7.37-8.03 (5H, 
multiple!, C^Hs) 10.33 (1H, singlet, COOH). 

u PREPARATION 16 


Following the procedure described in Preparation 11, 
the following compounds were prepared: 
Pivaloyloxymethyl 7-(4-methanesu]phonyloxy-2- 


mino). . „ ri™yiuAyu. S n./. -;-- 

(.Butyl 4-ethanesulphon yloxy-2-hydroxyimino-3- (»yn>*methoxyimino-3-oxobutyrylamino]-3-metnox- 
.1 . .. - * —* — maitino it IV»R7* C. 1 1 ihiiim 4 t ulmi vUir a colourless* foi 


oxobutyrate, colourless crystals melting at 85*-87 C. 
(with decomposition). 

Nuclear Magnetic Resonance spectrum (CDClj) o 
ppm: 1.47 (3H, triplet, J«7.0 Hz, CH lOijSOi); 1.57 


ymethyl-3<ephem-4-carboxylate, a colourless, foamy 
substance. 

Nuclear Magnetic Resonance spectrum (CDCh) 8 
ppm: 1.21 (9H, singlet, t-butyl); 3.16 (3H, singlet, CHjof 


ppm: l.a/ inpici, n*, vnjvni^v«i » ppm; \ 7 n, — 

(9H, singlet, f-butyl); 3.33 (2H, quartet, J«7.0 Hz, „ methanesulphonyl); 3.30 (3H, singlet, OCHjof methox- 
a* f /mi e/\ v. * /mj _c/WV*H,fYV—V x xi oil tinfflpL HiV 4.13 


CH 3 CH 2 SO 2 ) 5.23 (2H, singlet, — SO 2 OCH 2 CO—) 
10.50 (1H, singlet, OH of hydroxyimino). 

t-Butyl 4 *benzenesulphonyloxy- 2 -hydroxyimino- 3 - 

oxobutyrate, colourless needles melting at 93*-95* C 
. (with decomposition). ___ 

Nuclear Magnetic Resonance ipectrum (CDCh) © 
ppm: 1.57 (9H, singlet, t-butyl); 5 r-F (2H. singlet, —SO- 
2 OCH 2 CO—); 7.40-8.03 (5H. multiplet, C 4 H 3 ); 10.17 
( 1 H. broad singlet, OH of hydroxyimino).__ 

PREPARATION 14 

Following the procedures described in Preparation 9, 
the following compounds were prepared: 

I-Butyl 4-methanesulphonyloxy-2-(syn)-methox- 

yimino-3-oxobutyrate, a colourless oil. 

Nuclear Magnetic Resonance spectrum (CDCh) 0 
ppm: 1 .54 (9H, singlet, t-butyl); 3.19 (3H, singlet, CHsof 
■ methanesulphonyl); 4.20 (3H, singlet, OCHj of methox¬ 
yimino); 5.23 (2H, singlet, —SO 2 OCH 2 CO ). 


25 ymethyl) 3.53 ( 2 H, broad singlet, 2 -cephem H 2 ) 4.13 
(3H, singlet, OCH 3 of methoxyimmo) 4.24 (2H, singlet, 
CH 2 of methoxymethyl) 4.99 ( 1 H, doublet, J—4.0 Hz, 
6 -cephem H) 5.23 (2H, singlet, —SO 2 OCH 2 CO—) 
30 5.60-5.93 (3H, mr ,# Het. 7-cephem H and CH 2 of 
pivaloyloxymethyl); 7.58 (1H, doublet, 3 “9.0 Hz, 7* 
cephem NH). 

Pivaloyloxymethyl 7-[4-ethanesulphonyloxy-2-(syn)- 
methoxyimino-3-oxobutyrylamino]*3-methoxymethyl* 

35 3<ephem-4-carboxylate, a colourless, foamy substance. 

Nuclear Magnetic Resonance spectrum (CDCh) 8 
ppm: 1.22 (9H, singlet, t-butyl); 1.43 (3H, triplet, J-7.0 
Hz, CH 3 CH 2 SO 2 ) 3.27 (2H, quartet, J-7.0 Hz, 
CH 3 CH 2 SO 2 ) 3.30 (3H, singlet, OCH 3 of methox- 
40 ymethyl) 3.54 ( 2 H, broad singlet, 2 -cephem H 2 ) 4.13 
(3H, singlet, OCH 3 of methoxyimino) 4.26 (2H, singlet, 
CH 2 of methoxymethyl) 5.00 ( 1 H, doublet, J-5.0 Hz, 
6 -cephem H); 5.27 (2H, singlet, — SO 2 OCH 2 CO—) 
5.60-5.97 (3H, multiplet, 7-cephem H and CH 2 of 


mino/; tan, ungici, y.w-y.y/ ^n, DUJU P ,cl ’ ** —~ ~ 

t-Butyl 4 -ethanesulphonyloxy- 2 -(syn)-methoxyimino- 43 pivaloyloxymethyl) 7.55 (1H, doublet, J“9.0 Hz, 7 

m n«U wllftllf All. - * -XJVT\ 


3-oxobutyrate, a pale yellow oil. 

Nuclear Magnetic Resonance spectrum (CDCh) 8 
ppm: 1.43 (3H, triplet, J*7.0 HirCHjCHjSO) 1.50 
(9H, singlet, t-butyl) 3.27 (2H, quartet, J-7.0 Hz, 


CHjCHjSOA 4.07 (3H. ringlet, OCHj of methox- JO (D btUnce. 


cephem NH). 

Pivaloyloxymethyl 7-(4-benxenesu]phonyloxy-2- 

(*yn)-methoiyimino-3-oxobntyryUniiDo}-J-iDetbox- 

ymethyl-3-cephem-4-carboxylate, a pale yellow, foamy 


yimino) 5.18 (2H, singlet, —SO 2 OCH 2 CO ). 

t-Butyl 4-benzenesulphonyloxy*2-(syn)-methox- 

yimino-3-oxobutyrate, a colourless oil. 

Nuclear Magnetic Resonance spectrum (CDCh) © 

_ _ _ . . . . .. . n* #««* _1-.. AAU. 


Nuclear Magnetic Resonance spectrum (CDClj) 6 
ppm: 1.22 (9H, singlet, t^>utyl>, 3.30 (3H, singlet. OCHj 
of methoxymethyl); 3.52 (2H, broad singlet, 2-oephem 
Hj>. 4.10 (3H, singlet, OCHj of methoxyimino); 4.27 

* /l . '_ _ .■ ax . no /III 


PREPARATION IS 


‘^ „ and 7-cephem NH). 

Following the procedure described in Preparation 1U, CO 


of pivaloyloxymethyl); 7.40-8.03 (6H, multiplet, QHj, 


the following compounds were prepared: 

4-Methsnesulphonyloxy-2-{syn)-methoxyunino*3- 

oxobutyric acid, a pale brown oil. 

Nuclear Magnetic Resonance spectrum (deuteroace- 
tone) 8 ppm: 3.14 (3H. ringlet, CHj of methanesulpho- 65 
nylh 4.10 (3H, singlet, OCHj of methoxyimino); 5.27 
(21i ringlet. -SOjOCHjCO-); 10.18 (ia ringlet. 
COOH). 


PREPARATION 17 
Pivaloyloxymethyl 

7-(4-chIoro-3-oxobutyrylamino)-3-methoxymethyl-3- 

cephem-4-caiboxylate 

725 mg of diketene were dissolved In 10 ml of dry 
methylene chloride and the solution stirred at —20 C. 
30 ml of a carbon tetrachloride solution containing 620 
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®g of chlorine were then added dropwtee to the eola¬ 
tion, to produce 4-chloro-J-oxobutyryl chloride. 

Meanwhile, 2 g of pivaloyloxymethyl 7-amiDO-3- 
methoxymethyl-3-cephem-4-carboxylate p-toluenesul- 
pbonate and 1.16 ml of N,N-diethylaniline were dis¬ 
solved m 20 ml of methylene chloride. The resulting 
solution was cooled to — 10 * C, and then the 4 -chloro- 
3-oxobutyryl chloride solution obtained as described 
_above„was. added .dropwise. thereto. JThe mixture - was 
then stirred at the same temperature for 30 minutes, 
after' which h was concentrated by evaporation under 
reduced pressure. The resulting residue was dissolved 
in 50 ml of ethyl acetate and then washed in turn with 
water, a 3% w/v aqueous solution of hydrogen chloride 
and an aqueous solution of sodium chloride, after which 
h was dried over anhydrous magnesium sulphate and 
concentrated by evaporation under reduced pressure. 
The residue was dissolved in 3 ml of methylene chlo¬ 
ride, and 30 ml of diethyl ether were added thereto, 


28 


10 


13 


st ir red for 30 minutes. The . mixture was then diluted 
with 150 ml of ethyl acetate, and washed twice with 
each Id turn of a saturated aqueous solution of sodium 
biacarbonate and a saturated aqueous solution of potas¬ 
sium bisulphate, after which it was dried over anhy¬ 
drous magnesium sulphate and concentrated by evapo¬ 
ration under reduced pr e ssu re. The residue was chro¬ 
matographed through 100 g of silica gel eluted with a 
'3:1 by volume mixture of chloroform and ethyl acetate, 
to give a solid containing the title compound. This solid 
was dissolved in 30 ml of diethyl ether and then left to 
stand under ice-cooling, to produce crystals, which 
were washed with diethyl ether and then dried, afford¬ 
ing 1.9 g of the title compound as needles melting at 
168.5*-169.3* C 

Nuclear Magnetic Resonance spectrum (CDClj) 8 
ppm: 1.24 (9H, I nglet, t-butyl); 3.33 (3H, singlet, OCHj 
of methoxymethyl); 3.57 (2H, singlet, 2-cephem Hi); 


after which the mixture was allowed to stand. The re- M ( 3H * singlet, OCHj of mcthoxyimino>, 4.30 (2H, 

_I.J- .Jl. 1M _ 1___*1 J a •— tineU# f^U * mi ■ lky\.u A AJ\ ^.. 1 ^ 


suiting needle-like crystals were collected by filtration, 
washed with diethyl ether and dried to give 1.47 g of 
the title compound, melting at I31.5*-132.5* C 
Nuclear Magnetic Reaonance spectrum (CDClj) 8 
ppm: 1.23 (9H, singlet, t-butyl): 3.31 (3H, singlet, „ 
OCHj); 3.54 (2H, singlet, 2<ephem Ha>, 3.65 (2H, sin- 
glets CHj); 4.26 (2H, ringlet, CHj); 4.29 (2H, ringlet, 
CH 2 >, 4.97 (1H, doublet, J-5.5 Hz, 6 -ccpbem H); 
5.65-6,0 (3H, multiplet, 7-cepbem H and CHj of * 


pivaloyloxymethyl); 
cephem NH). 


7.64 ( 1 H, doublet, J-9 Hz, 7- 


PREPARATION 18 
Pivaloyloxymethyl 

7-(4-chloro-2-hydrozyixnino-3-oxobutyryUmino)-3- 

methoxymethyl-3-cephem-4<arboxylate 

2.57 g of pivaloyloxymethyl 7-(4-chk>ro-3- 
oxobutyryUmino)-3-methoxymethyl-3-ccphem-4-car- 
boxylate were dissolved in 25 ml of acetic acid, and then 


35 


singlet, CH 2 of methoxymethyl); 4.60 (2H, singlet, 
OCH 2 >, 5.03 (1H, doublet, J-5.5 Hz, 6 cephem H>, 
5.6-6.1 (3H, multiplet, 7-cephem H and CHj of pivaloy¬ 
loxymethyl); 7.19 ( 1 H, doublet, J-9 Hz NH). 

PREPARATION 20 
Pivaloyloxymethyl 

7-{4-chloro-2-(syn)-ethoxyiiniao-3-oxobutyryIamino]-3- 

methoxymetfayl-3-cephem-4-carboxylate 

The procedure describe in Preparation 19 was re¬ 
peated, but using dieth>i sulphate in place of the di¬ 
methyl sulphate. The title compound was obtained in 
the form of needles melting at 171*-172* C 
Nuclear Magnetic Resonance s p e ctru m (CDClj) 8 
ppm: 1.23 (9H, ringlet, t-butyl); 1.39 (3H, triplet, J-7 
Hz>, 3.35 (3H, ringlet, OCHj); 3.57 (2H, ringlet. 2- 
cephem Ha); 4.32 (2H, singlet, CH 2 of methoxymethyl); 
4.43 ( 2 H, quartet, J-7 Hx>, 4.60 (2H, ringlet, C1CH 2 >, 
3.04 (IH, doublet, J-5J Hz. 6 -cephem H> t 5.6-6 .1 [3H, 


4p9mg of •odium nitrite were added, little by little, at 40 multiplet. 7-cephem H «nd CH 2 of pivtloyloxy-methylj 


tooth temperature to the solution, after which the mix 
cure was stirred for 30 minutes. The mixture was then 
diluted with 200 ml of ethyl acetate, washed three tunes 
with a saturated aqueous solution of sodium chloride, 
dried over anhydrous magnesium sulphate and then 45 
concentrated by evaporation under reduced pressure. 
The residue was twice subjected to azeotropic distilla¬ 
tion using toluene and the resulting residue was dried, 
giving 2.7 g of the title compound as a foamy solid. 

Nuclear Magnetic Resonance spectrum (CDClj) 8 so 
ppm: 1.23 (9H, ringlet, t-butyl>, 3.33 (3H, singlet, OCHj 
of methoxymethyl); 3.59 (2H, singlet, 2-cephem Hj); 
4.33 (2H, singlet, CH 2 of methoxymethyl); 4.75 (2H, 
singlet, ClCHi>, 5.05 (1H, doublet, J—5.5 Hz, 6 -cephem 


7.17 (1H, doublet, J-9 Hz, 7-cephem NH). 

PREPARATION 21 
Pivaloyloxymethyl 

7-[2-(2-formamidothiazol-4-yI)gIyoxyUmido}-3- 

methoxymethyl-3-cephem-4-carboxylate 

To 0.544 ml of N,N-dimethylformamide was added, 
with ice-cooling, 0.582 ml of phosphorus oxychloride, 
and the resulting mixture was stirred at 40*-45* C for 1 
hour. The low boiling point materials were removed by 
allowing the mixture to stand for 5 minutes in vacuo, 
after which 10 ml of ethyl acetate, 1.25 g of 2-<2-for- 
mamidothiazol-4-yOglyoxylic acid and 3 ml of N,N- 


H); 5.6-6.1 (3H, multiplet, 7-ccphem H and CH 2 of jj dimethylfonnamide were — in turn, to the result- 


pivaloyloxymethyl); 
cephem NH). 


9.3 (1H, doublet, J-9 Hz, 7- 


ing residue at room temperature. The mixture was 
stirred for 40 minutes and then added to a solution of 2.9 


PREPARATION 19 S of pivaloyloxymethyl. 7-amino-3-methoxyroethyl-3- 

cephem4 ■ ca rboxylate p-toluenesulphonate and 2.9 ml 
* ^ _ Pivaloyloxymethyl . , 60 of N,N-diethylaniline in 30 ml of methylene chloride at 

7-[4<hlon>2-{iyn)-mcthoxyimmo-3-oxobutyryUmmo}- a temperature of -20* C to -30* C The mixture was 

3»mcthoaym ethyl»3<ephetn«4-carboxylatc _ then st irred aUE^fotJO minutes, after which it was 

5g of pivsloyloxymethyi 7-(4-chloro-2*hydrox- diluted with chloroform, washed in turn, with an aque- 
yimino- 3 -oxobutyrylamino)- 3 -roetboxymethyl- 3 *ceph- ous solution of potassium bisulphite and ah aqueous 
em-4-carboxylate were dissolved in 40 ml of tetrahydro- 65 solution of sodium bicarbonate, and then dried over 
furan. To the resulting solution wu added a solution of anhydrous itupesium sulphate. The solvent was re* 
2 g of sodium carbonate in 40 ml of water, followed by moved by distillation and the residue was purified by 
5 g of dimethyl sulphate, after which the mixture was column chromatography through silica gel eluted with 
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2:1 by volume mixture of ethyl acetate and chloroform, 
to give 1.9 g of the title compound in the form of an 
amorphous powder. 

Nuclear Magnetic Resonance tepctnim 
(deuterodimethylsulphoxide) 6 ppm: 1.22 (9H, singlet, 5 
t-butyl); 3.32 (3H. singlet, OCHj>, 3.57 (2H, broad sin¬ 
glet, 2-cephem H 2 ) 4.32 (2H, broad singlet, CH* of me- 
thoxymethyl); 5.07 (1H, singlet, 6 -cephero H); 5.7-6.0 
(3H, multiples —COOCHjO— and 7-cephem H); 8.03 
(1H, broad doublet 3=9 Hz, 7-cephem NH); 8.97 (IH, to 
singlet); 9,05 (1H, broad singlet). 

PREPARATION 22 
1 -Ethoxycarbonyloxyethyl 

7-p-(2-fonnamidothiazol-4-yl)glyoxylamido]-3- 35 
methoxyroelhyl*3-cephem-4-carboxylate 

The procedure described in Preparation 21 was re¬ 
peated, but using 2.8 g of 1 -ethoxycarbonyloxyethyl 
7-araino-3-methoxymethyl-3-cephem-4-carboxylate p- 
toluenesulphonate and 1.25 g of 2-(2-formamidothiazol* 20 
4-yl)glyoxyJic acid, to give 1.5 g of the title compound. 

Nuclear Magnetic Resonance spectrum (CDCI 3 ) 6 
ppm: 1.31 (3H, triplet 3 = 7 Hz, OCH 2 CH 3 ); 1.59 (3H, 
doubled = 6 Hz, CH 3 of carbonyloxyetflyl); 3.32 (3H, 
singlet OCH 3 of methoxymethyl); 3.56 (2H, broad sin- 25 
glet 2-cephem H>, 4.22 ( 1 H, quartet; 3=7 Hz, 
OCH 2 CH 3 ) 4.32 (2H, singlet CH 2 of methoxymethyl); 

5.03 (1H, doublet 3 = 5 Hr, 6 -cephem H); 6.00 (1H, 
doubled doublet 3 = 5 + 9 Hz, 7-cephem H); 6.7-7.1 
(1H, multiplet, CHCH 3 ); 7.38 (1H, singlet 5-thiazole 30 
H); 8.01 ( 1 H, doublet 3 = 9 Hz, 7-cephem H); 8.60 (1H, 
singlet, HCO); 9-12 6 >road singlet (HCONH). 

EXAMPLE 1 

Pivaloyloxymethyl 35 

7-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]- 
3-methoxymethyl-3-cephem-4-carboxylate 

To 71 mg of dimethylformamide were added, with 
ice-cooling and stirring, 135 mg of phosphorus oxychlo- 
ride. The mixture was stirred at 40* C for 1 hour and 40 
then subjected twice to azeotropic distillation using dry 
methylene chloride. To the resulting mixture was added 
1 ml of ethyl acetate, after which, 265 mg of 2-<2- 
chloroacetamidothiixol-4-yl]-2-methoxyiminoacetic 
acid were added, with vigorous stirring at room tern- 45 
perature, to the mixture and stirring was continued for 
30 minutes. 

Meanwhile, 121 mg of pivaloyloxymethyl 7-amino-3- - 
methoxymethyl-3-ccphem-4-cartx>xylate and 141 mg of 
N,N-diethylaniline were dissolved in 5 ml of methylene 50 
chloride and stirred at -5 # C The resulting mixture 
was added dropwise to the mixture containing 2 -( 2 - 
chloroacetamidothiazol-4-yl)-2-methoxyi min oacetic 
acid prepared as described above. The reaction mixture 
was stirred for 15 minutes and then concentrated by 55 
evaporation under reduced pressure. To the residue 
were added 20 ml of ethyl acetate and 3 ml of water, 
and the ethyl acetite layer was separated, washed, in 
turn, with 5 ml of a saturated aqueous solution of so¬ 
dium bicarbonate, 5 ml of a 5% w/v aqueous solution of « 
hydrogen chloride and 5 ml of a saturated aqueous 
solution of sodium chloride, and finally dried over an¬ 
hydrous msgnesium sulphate. The drying agent was 
filtered ofTand the filtrate was concentrated by evapo¬ 
ration under reduced pressure. The resulting residue 6 $ 
was subjected to column chromatography through 10 g 
of silica gel eluted with a 2:1 by volume mixture of ethyl 
acetate and hexane, to afford 55 mg of pivaloylox- 


ymethyl 7-[2-{2-chloroacetamidothiazol-4-yl)-2- 

methoxyiminoacettmido]*3-methoxymethyl*3-cephcm- 

4- carboxylate. 

This product was dissolved in 1 ml of dimethylacet- 
amide, and 13.5 mg of thiourea were added to the result¬ 
ing solution, which was then stirred at room tempera¬ 
ture for 2 hours. The reaction mixture was then diluted 
with 20 ml of ethyl acetate, washed with a saturated 
aqueous solution of sodium bicarbonate and dried over 
anhydrous magnesium sulphate. The drying agent was 
filtered ofT and the filtrate was concentrated by evapo¬ 
ration under reduced pressure. The residue was sub¬ 
jected to column chromatography through 5 g of silica 
gel eluted with a 3:1 by volume mixture of ethyl acetate 
and hexane, to afford 36 mg of the title compound. 

Nuclear Magnetic Resonance spectrum (deutroace- 
tone) 6 ppm: 1.19 (9H, singlet, t-butyl>, 3.23 (3H, singlet, 
OCH 3 of methoxymethyl); 3.52 (2H, singlet, 2-cephem 
H 2 ); 3.90 (3H, singlet, OCH 3 of methoxyimino); 4.18 
(2H, singlet, CHjof methoxymethyl); 5.12 (1H, doublet, 
3 = 5 Hz, 6 -cephem H>, 5.8-6.1 (3H, multiplet, 7-cephem 
H and CH 2 of pivaloyloxymethyl); 6.78 ( 1 H, singlet, 

5- thiazole H); 6.6-7 .1 ( 2 H, broad singlet, NH 2 ); 8.01 
(1H, doublet, 3=9 Hz, 7-cephem NH). 

EXAMPLE 2 

Following the procedure described in Example 1, the 
following compounds were prepared: 

Acetoxymethyl 7-[2-(2-aminothiazol-4-yl)-2*methox- 
yiminoacetamido]-3-methoxymethyl-3*cephem-4-car* 
boxylate. 

Nuclear Magnetic Resonance spectrum (deuteroace- 
tone) 6 ppm: 2.10 (3H, singlet, CH 3 CO); 3.22 (3H, sin¬ 
glet, OCH 3 of methoxymethyl); 3.52 (2H, singlet, 2- 
cephem H 2 ); 3.92 (3H, singlet, OCH 30 f methoxyimino); 
4.20 ( 2 H, singlet, CH 2 of methoxymethyl); 5.11 ( 1 H, 
doublet, 3=5 Hz, 6 -cephem H>, 5.6-6.3 (3H, multiplet, 
CH 2 of acetoxymethyl and 7-cephem H>, 6.76 (1H, sin¬ 
glet, 5 -thiazole H); 6.6-7 .1 (2H, broad singlet, NH 2 ); 
8.03 (1H, doublet, 3=9 Hz, 7-cephem NH). 

Isovaleryloxymethyl 7-[2-(2-aminothiazol-4-yl>2* 
methoxyiminoacetamido]-3-methoxymethyl-3-cephem- 
4-carboxylate 

Nuclear Magnetic Resonance spectrum (CDCI 3 ) 6 
ppm: 0.99 ( 6 H, doublet, 3=6.5 Hz, two CH 3 of isovale- 
ryl); 1.3-2.1 (1H, multiplet, CH of isovaleryl); 2.2-2.5 
(2H, multiplet, CH 2 of isovaleryl); 3.32 (3H, singlet, 
OCH 3 of methoxymethyl); 3.56 (2H, broad singlet, 2- 
cephem Hjk 3.98 (3H, singlet, OCHsof methoxyimino); 
4.30 ( 2 H, singlet, CH 2 of methoxymethyl); 5.06 (1H, 
doublet, 3 = 5.0 Hz, 6 -cephem H>, 5.8 (2H, broad singlet, 
NH 2 >, 5.92 (2H, singlet, COOCH 2 OCO); 6.08 (1H, dou¬ 
bled doublet, 3=5.0 and 9.0 Hz, 7-cephem H); 6.70 (1H, 
singlet, 5-thiazole Hh 8.20 (1H, doublet, J=9.0 Hz, 
7-ccphem NH). 

Pivaloyloxymethyl 7-[2-<2-aminothiazole-4-yl)-2- 
ethoxyiminoacetamido]-3*methoxymethyl-3-cephem-4- 
carboxylate, having the properties described in Exam- 
1 pie 8 . 

EXAMPLE 3 

Following the prcedure described in Example 1,1- 
ethoxycarbonyloxyethyl 7-[2-(2*aminothiazol-4-yl)-2- 
i methoxyiminoacetamido)-3-methoxymethyl-3-cephem- 
4-carboxylate was prepared. 

Nuclear Magnetic Resonance spectrum (CDCI 3 ) 6 
ppm: 1.32 1.30 (3H, triplet, OCH 2 CH 3 ); 1.59 1.61 (3H, 
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doublet CHj of carboayloxyethyt>, 3.33 3.32 (3H, sin- 
fkt OCHj of methoxymethyl); 3.37 (2H, singlet, 2- 
cq>ban HjX 4.03 (3H, singlet, OCH) of metboxyimino); 
4.23 4.21 (2H» quartet OCH 2 C)); 4.34 4.30 (2H. singlet 
CHj of methoxymcthyl)fT05 5.10 (IH, doublet J-3 
Hz, 6 -cephem H); 5.39 [ 1 H, doubled doublet J—5+9 
Hz, 7-cepbem HJ; 5.73 [2H, broad singlet NHjJ; 6.73 
470 [IH, singlet 5-thiazole HJ; 6w7-7.1 [1H, nmltiplet 
CH of ethozycaibonylozyethyl]; 7.90 [IH, doublet 
J—9 Hz, 7-cephem NHJ. 

EXAMPLE 4 
Pivaloylozymethyl 

7-[2-(2-ammothiazol-4-yI>2-methoxyiminoacetamido}- 
3-methoxymethyl-3-cephem-4-carboxylate , 

To 10 ml of dimethyl sulphoxide were added 1 g of 
7-[2-(2<hJoroacetamidothiazol-4-yI>2«(syn)-methox* 
yiminoacetamidoJ- 3 *methoxymethyl- 3 -c^heo- 4 -car- 
boxylic acid, 380 mg of bromomethyl pivalate and 240 


3.05 (1H, doublet 5-3 Hz, 6 «epbem H>, 5.6-6.2 (3H, 
multiptet NH* CHi of carbonyloxymethyl and 7 - 
cephem H); 6.65 ( 1 H, singlet 3-tfiazole H); 8.06 (IH, 
doublet i—9 Hz, 7-cepbem NH). 

EXAMPLE 6 
Propiooyloxymcthyl 

7-[2^-4minothiaroI-4-yI>2-metboxyimmoaceUinido}- 

3^metboxyiziethyl*3-cephem-4-caiboxylate 

The procedure described in Example 4 was repeated 
except that the bromomethyl pivalate.was replaced by 
340 mg of bromomethyl propionate, to give 165 mg of 
the title compound as an almost colourless powder. 

Nuclear Magnetic Resonance spectrum (CDClj) 6 
ppm: 1.17 (3H, triplet J-6.5 Hz, CHjCHfr L41 (2H, 
quartet J-6.5 Hz, CTjCHj); 3.20 (3H, singlet CHj of 
methoxymethyl); 3.35 ( 2 H, AB quartet 2-cephem H:); 
4.02 (3H, singlet OCHj of methoxyimino); 4.17 (2H, 


mgof pouarium fluoride, »|Urwhich the mature w«« 20 snglct, CHjof methoxymethyl); 5.09 (IH, doublet, J» 3 
stirred at room temperature for 1 hour. The mixture was u. ,v_ uv < ** \ /« u — vu ru 

then diluted with 100 ml of ethyl acetate and washed 9 1 * of 


successively with water, a 5% w/v aqueous solution of 
sodium bicarbonate, a 10 % w/v aqueous solution of |sjvn 
potassium bisulphate and a saturated aqueous solution 25 
of sodium chloride, after which it was dried over anhy¬ 
drous magnesium sulphate. The solvent was then dis¬ 
tilled off under reduced pressure and the resulting resi¬ 
due was subjected to column chromatography through '*P“i 

silica gel eluted with a 1:1 by volume mixture of chloro- 30 
form and ethyl acetate, to give 300 mg of pivaloylox- j c 

ymethyl 7-[2-(2-chloroacctamidothiazol- Lyl> 2 -<syn)- thiazt 

methoxyiminoacctamidoJ-3-methoxymeth 1-3-cephem- ymetl 

4-carboxylate as a pale yellow powder. 


carbonyloxymethyl and 7-ccphem H>, 6.68 (1H, singlet, 
5-thiazole H); 8.25 (IH, doublet, J—9 Hz, 7-cephem 


EXAMPLE 7 
Pivaloylozymethyl 

7-{2-(2*aminothtazol-4-yl>2-fnethoxyiminoacetamido]- 
3-methoxymethyl-3-cephem-4-carboxylate 
To a solution of 45 m. f tedium 7-[2-(2-amino* 
thiazol-4-yI)-2-methoxyiminoacetamido]-3-methox- 
ymethyl-3-cephem-4-carboxyIate (prepared from the 


wu ESXZ* 60 mg of thio- „ uin^u.e) i„ 1 n,I ofdimc«hyUcc« ; 

ea. in 3 ml of dimethvlacetamide. and the solution wu aniide were added, at 15 27 mg of lodomethyl 


urea, in 3 ml of dimethylacetamide, and the solution was 
stirred at room temperature for 4 hours. The mixture 
was then poured into 10 ml of a saturated aqueous solu¬ 
tion of sodium bicarbonate and extracted with ethyl 


pivalate and the mixture was allowed to react for 15 
minutes. At the end of this time, 20 ml of ethyl acetate 
were added to the reaction mixture, and the mixture 


acetate. The extract wu washed with, in turn, a 10% 40 wms washed, in turn, with water, an aqueous solution of 
w/v aqueous solution of potassium bisulphate and a potassium bisulphite and an aqueous solution of sodium 
saturated aqueous solution of sodium chloride, after bicarbonate. The organic phase was separated and con- 
Which it was dried over magnesium sulphate and con- centra ted by evaporation under reduced pressure, and 
centrated by evaporation under reduced pressure. The the residue was subjected to column chromatography 


residue was purified by column chromatography 43 through silica gel eluted with a 3:1 by volume mixture 


through silica gel eluted with a 3:1 by volume mixture 
of ethyl acetate and hexane to give 200 mg of the title 
compound. This compound was identified by nuclear 
magnetic resonance and found to be identical with the 
compound obtained in Example 1 . 

EXAMPLE 5 
Isobutyryloxymethyl 

7-[2-(2-aminothiazoI-4-yljh2-methoxyiminoacetimido]- 

3-methoxymethyl-3-ccphcm-4-carboxylate 

The procedure described in Example 4 was repeated, 
except that the bromomethyl pivalate was replaced by 
360 mg of bromomethyl isobutyrate. There were ob¬ 
tained 180 mg of isobutyryloxymethyl 7-[2-(2-amino- 
thiazol-4-yI)-2-{tyn)-methoxyiminoacetanudoJ*3- 
methoxyraethyl-3-cephem-4-carboxylate, as a slightly 
yellow powder. 

Nuclear Magnetic Resonance spectrum (CDClj) 6 
ppm: 1.20 ( 6 H, doublet, J - 6.3 Hz, two CH) of bobuty- 


of ethyl acetate and hexane, to give 49 mg of the title 
compound, whose properties were identical with those 
of the compound obtained in Example 1 . 

EXAMPLES 

Pivaloyloxymethyl 

7-[2-(2-aminothiazol-4-yl)-2-cttaxyiininoacetamido]-3- 

methoxymethyl-3-cephem-4-carboxylate 

The procedure described in Example 7 was repeated, 
except that sodium 7-[2-(2-aminothiazol-4-yl)-2-ethox* 
yiminoacetamido]—3-methoxymethyl-3-cephem-4-car- 
boxylate and iodomethyl pivalate were used, to give the 
title compound. 

Nuclear Magnetic Resonance spectrum (CDC1)) 8 
ppm: 1.22 (9H, singlet, t-butyl>, 1.31 (3H, triplet, 
OCH 2 CH 3 ); 3.30 (3H, singlet, OCH) of methox- 
ymelhyl); 3.53 (2H, singlet, 2-cephem H*); 4.28 (2H, 
quartet, OCH 2 CH 3 ); 4.30 (2H, singlet, CH) of methox- 


ryl); 2.66 (IH, septet, J—6.3 Hz, CH of isobutyryl); 3.21 65 ymethyl); 5.01 (1H, doublet, J «5 Hz, 6 -cephem H>, 


(3H, singlet, OCH) of methoxymethyl); 3.40 (2H, AB 
quartet, 2-cephem Hi); 4.01 (3H, singlet, OCH) of me¬ 
thoxyimino); 4.16 (2H, singlet, CH)of methoxymethyl); 


5.7-6.2 (5H, multiples 7-cephem H, NH: »nd CH* of 
carbonyloxymethyl); 6.76 (IH, singlet, 5-thiazole H); 
7.70 (IH, doublet, 3-9 Hz, 7-cephem NH). 









EXAMPLE 9 
1-Ethoxycarbonyloxyethyl 

7-[2-(2-aminothiazoI-4-yI>2-ethoxyimino»cetamido}-3* 

met hoxyTnclhyl-3-cepheTn-4-carboxylate 3 

To a solution or 500 mg of sodium 7-[2-{2-ainino- 
thiazol-4-y))-2-ethoxyiminoacetamido]-3-inethox- 
ymethyl-3-cephcm-4-carboxylate in 5 ml of N,N-dime- 
thylacetamide were added, with ice-cooling, 395 mg of 
l*iodoethyl ethylcarbonate, and then the mixture was 
stirred at room temperature for 30 minutes. At the end 
of this time, 50 ml of ethyl acetate were added to the 
reaction mixture, which was then washed with, in turn, 

20 ml of water, 20 ml of a saturated aqueous solution of ^ 
sodium bicarbonate and 20 ml of an aqueous solution of 
sodium chloride. The’ mixture was then dried over an¬ 
hydrous magnesium sulphate and the solvent was re¬ 
moved by distillation under reduced pressure, giving a 
residue, which was chromatographed through 20 g of 20 
silica gel eluted with ethyl acetate, to afford 460 mg of 
the title compound. 

Nuclear Magnetic Resonance spectrum (CDClj) 6 
ppm: 1.30 (3H, triplet, CH 3 CH 2 ): 1.32 (3H, triplet, 
CHjCH*); 1-59 (3H, doublet, J = 6.0 Hz, CHj of car- 23 
bonyloxyethyl); 3.30 (3H, singlet, OCHj of methox- 
ymethyl); 3.52 (2H, broad singlet, 2-cephem H 2 ); 4.22 
(2H, quartet, CHje,uns/CH/ 2 ); 4.27 (2H, quartet, 
CH 3 CH 2 ); 4.30 ( 2 H, singlet, CH 2 of methoxymethyl); 

5.05 (1H, doublet, J-5.0 Hz, 6-cephem H>, 5.S (2H, 30 
broad singlet, NH 2 ); 6.00 (1H, doubled doublet, J 
5.0+9.0 Hz, 7-cephero H); 6.75 (1H, singlet, 5-lhiazole 
H); 6.7-7.1 (1H, multiples CH r *rt>onyloxyethyI); 7.8 
(IH, doublet, J=9 Hz, 7-cephem NH). 

EXAMPLE 10 ,5 

Pivaloyloxymethyl 

7-[2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido}- 

3-methoxymethyl-3-cephem-4-carboxylmte 

To a solution of 510 mg of pivaloyloxymethyl 7-{2* 40 
(syn)-methoxyimino-3-oxo-4-p-toluenesulphonylox- 
ybutyrylamino]-3-methoxymethyl-3-cephem-4-car- 
boxylate in 5 ml of ethanol were added 76 mg of thio¬ 
urea and 84 mg of sodium acetate. 3 ml of water were 
then added dropwise to the mixture, after which the 45 
whole mixture was stirred at room temperature for 3.5 
hours. At the end of this time, the ethanol was removed 
by distillation and the residue was dissolved in ct^yl 
acetate, washed with an aqueous solution of sodium 
chloride and dried over anhydrous magnesium sul¬ 
phate. The ethyl acetate was distilled ofT, giving a pale 
brown, foamy substance, which was purified by column 
chromatography through silica gel eluted with a 2:1 by 
volume mixture of ethyl acetate and methylene chlo- 
ride, affording 392 mg of the title compound, in the 
form of a colourless foamy substance having the same 
properties as the product of Example 1. 

EXAMPLE 11 

80 

Propionyloxymethyl 

7-[2-(2-aminothiaxol-4-yl>2-methoxyiminoacetainido}- 

3-methoxymethyJ-3-cephetn-4-carboxylate 

The procedure described in Example 10 was re¬ 
peated, but using 490 mg of propionyloxymethyl 7-{2- 65 
(syn)-methoxyimino-3-oxo-4-p-tolucnesulphonylox- 
ybutyrylamino]-3-methoxymethyl*3-cephem 4 car* 
boxylate, to give 370 mg of the title compound, having 
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properties identical with those of the product of Exam¬ 
ple 6. 

EXAMPLE 12 

The procedure described in Example 10 was re¬ 
peated, except that the pivaloyloxymethyl 7-{2-(2-(syn)- 
roethoxyimino-3-oxo^4-p-toh)enesulphony]ox- 
ybutyrylaminoJ-3-methoxymethyl-3-cephem-4-car- 
boxylate was replaced by 1-cthoxycarbonyloxyethyl 

7-{2-(syn>methoxyiinino-3-oxo-4-p-toluenesul- 

phonyloxybutyrylamino]-3-methoxymethyl-3-cephem- 
4-carboxylate or isobutyryloxyin ethyl 7-[2-(syn)- 
methoxyimino-3-oxo-4-p-toluenesulphonylox- 
ybutyrylamino]-3-methoxymethyl-3-cephem*4-car- 
boxylate, to give 1-ethoxycarbonyloxyethyl 7-[2-(2- 
aminothiazol-4-y])-2-roethoxyiininoacetanudo}-3- 
methoxymetbyl-3-cephem-4-cart>oxylate (having prop¬ 
erties idential with those of the product of Example 3) 
and isobutyryloxymethyl 7-[2-(2-aminothiazol-4-yl>-2- 
methoxyiminoacetamido]-3-methoxymethy]-3-cepbem- 
4-carboxylate (having properties identical with those of 
the product of Example 5), respectively. 

EXAMPLE 13 

The procedure described in Example 10 was re¬ 
peated, except that 465 mg of pivaloyloxymethyl 7-[4- 
methanesulphonyloxy-2-<syn)-methoxyimino-3- 
ox6butyrylamino1-3-methoxymethyl-3-cephem-4-car- 
boxylate and 152 .«g of thiourea were used, to give 390 
mg of pivaloyloxymethyl 7-[2-(2-aminothiazo)-4-yl)-2- 
methoxyiminoacetamido]-3-methoxymethyl-3-cephera* 
4-carboxylate, having properties identical with those of 
the product of Example 1. 

The same compound was also obtained following the 
same procedure, but using, in separate experiments, 
pivaloyloxymethyl 7-[4-ethanesulphonyloxy-2-(syn)- 
methoxyimino-3-oxobutyrylamino]-3-methoxymeihyl- 
3-cephetn-4-carboxylate or pivaloyloxymethyl 7-[4-ben- 
zenesulphonyloxy-2-(syn)-methoxyimino-3- 
oxobutyrylamino]-3-methoxymethyl-3-cephem-4-car- 
boxylate. * 

EXAMPLE 14 
Pivaloyloxymethyl 

7-[2-(2-aminothiazol-4-yl)-2-methoxyiminoaceUmido]- 

3-methoxymethyl-3-ccphem-4-carboxylate 

47 mg of pivaloyloxymethyl 7-[4-chloro-2-(tyn)- 
methoxyimino-3-oxobutyrylamino]-3-methoxymethyl- 
3-cephem-4-caiboxylate were dissolved in 5 ml of di- 
methylacetamide and then 14 mg of thiourea were 
added to the solution, which was then stirred at room 
temperature for 4 hours. The reaction mixture was di¬ 
luted with 30 ml of ethyl acetate, washed‘three times, 
each time with 15 ml of water, dried over anhydrous 
magnesium sulphate and then concentrated by evapora¬ 
tion under reduced pressure. The resulting residue was 
dissolved in 1 ml of chloroform, and 20 ml of diisopro- 
pyl ether were added to the resulting solution. The 
precipitate produced was collected by filtration and 
dried, to give 50 mg of the title compound as a colour¬ 
less powder having properties identical with those of 
the product of Example 1. 








4 , 486,425 
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EXAMPLE 15 

PWaloyloxyiDcthyl 
7-p-(2-«minothiazol-4-yI)-2-ethoxyiininoaeetam)do}-3- 
n*tboxymetbyI-3-cephem-4-carboxyUte 5 

The procedure described in Example 14 wu re¬ 
peated, except that the pivaloyloxyinethyl 7-{4-chk>ro- 
2^iyn)-metboxyimxno-5-oxobutyryUmiDo}-5-inethox* 
ymcthyl-3-cepbem-4-carboxylate was replaced by |Q 
pivaloyloxymethyl 7-{4<hloro-2-(syn)-ethoxyimino-3- 
oxobutyryUmino>3-methoxymethyl-3-ccphem-4-car- 
boxylate, to five the title compound as a colourless 
powder having properties identical with those of the 
product of Example 8 . 13 

EXAMPLE 16 
Pivaloyloxymetfayl 

7-[2-(2-amxnothiazol-4-yl)-2-roethoxyizninoacetamido}- 

5-methoxymethyl-3-cephcm-4-carboxylatc 20 

(a) A solution of 0.25 g of pivaloyloxymethyl 7-[2-<2- 
formaxnidothiazol-4-yl)glyoxyUmido}-5-methoxynieth- 
yl-3-ccpbexs-4-carboxyUte and 65 mg of methoxyamine 
hydrochloride in 2 ml of dimethylacetamide was stirred 

at 40* C for 140 minutes. At the end of this time, ethyl ** 
acetate was added to the reaction mixture, which was 
then washed with a saturated aqueous solution of so¬ 
dium chloride and dried over anhydrous magnesium . 
sulphate. The solvent was removed by distillation and 
the residue was subjected to column chromatography 
through silica gel, eluted with a 2:1 by volume mixture 
of ethyl acetate and chloroform, to *Hve 0.2 g of crude 
pivaloyloxymethyl 7-[2-(2-formaimdothiazol-4-yI)-2- 
(syn)-methoxyiminoacetamido]*3-methoxymethyl-3- 
cephem-4-carboxylate, which was further purified by M 
recrystallization from 1 ml of ethyl acetate, to give 170 
mg of crystals melting at 172* C (with decomposition). 

Nuclear Magnetic Resonance spectrum (deuterodi- 
mcthyl sulphoxide) 8 ppra: 1.18 (9H, singlet, t-butyl); _ 
3.22 (3H, singlet, OCHj of methoxymethyl>, 3.58 (2H, 
-broad singlet, 2-cephem H 2 ); 3.88 (3H, singlet, OCHjof 
methoxyimino); 4.14 ( 2 H, singlet, CH 2 of methox- 
ymethyl); 5.19 (1H, doublet, J«5 Hz, 6 -cephem H); 
5.82 (3H, multiplet, CHj of pivaloyloxymethyl and 7- 4 , 
cephem H>, 7J7 (1H, singlet, 5-thiaxole H>, 8.47 (1H, 
singlet, HOO); 9.66 (1H, doublet, J—9 Hz, 7-cepbem 
NH>, 12.58 (1H, broad singlet, NH of formamido). 

(b) To a solution of 2.6 g of the pivaloyloxymethyl 

7-{2-^-fonnamidothiazol-4-yI>2-(syn)-metbox- jq 

y imino ac e tamido]-3-methoxymethyl-3-cephem 4 car* 
boxy late prepared as described above in 72 ml of metha¬ 
nol were added, with ice-cooling, 0.7 ml of concen¬ 
trated hydrochloric acid, and the mixture wu stirred at 
room temperature for 2.5 hours. The methanol wu 55 
removed by distillation in vacuo, and then 20 ml each of 
ethyl acetate and water were added to the residue, alter 
which the mixture wu neutralized by the addition of a 
saturated aqueous solution of sodium bicarbonate. The 
organic layer wu wuhed with a uturated aqueous 60 
solution of sodium chloride, dried and then concen¬ 
trated by evaporation under reduced pressure. The 
residue wu dissolved in 13 ml of chloroform and the 
solution wu added dropwise, with stirring, to 100 ml of 
diisopropyl ether. The resulting precipitate wu col- 63 
lected by filtration, to give 2.2 g of the title compound 

in the form of a colourless powder whose properties 
were identical with those of the product of Example 1. 
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EXAMPLE 17 

Pivaloyloxymethyl 
7 -{ 2 -( 2 -«mnKtthiaz 0 l- 4 -yI)- 2 -etboxyiininoacetam»do]- 3 - 
metboxymethyt-3-cephe»-4<arboxylate 

The procedure described in Example 16(a) wu re¬ 
peated, except that the methoxyamine hydrochloride 
wu replaced by 75 mg of ethoxyamine hydrochloride, 
to give 150 mg of pivaloyloxymethyl 7-[2-{*yn><tbox- 
yimmo-2-(2*formamttothiazoI-4-yI)acetamido}-3- 
tnethoxymethyl-5-ccphcm 4 carboxylate, in the form of 
crystals melting at 153* C 

Nuclear Magnetic Resonance spe ctrum (deuterodi- 
methyl (sulphoxide) 6 ppm: 1.18 (9H, singlet, t-butyl); 
1.28 (3H, triplet, OCHjCHj); 3.21 (3H, singlet, OCHjof 
metboxymethyl>, 3.58 (2H, broad singlet, 2-cephem 
HA 4.15 (2H, singlet, CH 2 of metboxymethyI>, 4.19 
(2H, quartet, OCHtCH^ 5.19 (1H, doublet, J -5 Hz, 

6 - cepbem H); 5.71-5.95 (3H, multiplet, CH 2 of pivaloy- 
loxyxnethyl and 7-cephem H>, 7.38 (1H, singlet, 5- 
thiazole H>, 8.48 (1H, singlet, HCO>, 9.64 (1H, doublet, 
J -8 Hz, 7-cephem NH>, 12.60 (1H, broad singlet, NH 
of formamido). 

The procedure described in Example 16(b) wu re¬ 
peated, except that 9.65 g of pivaloyloxyniethyl 7-{2- 
(syn)-etboxyimino-2-(2-fonnamidothiazo]-4- 
yI)acetamido}-3-metboxymethy]-3-cepbem-4-carboxy- 
late, 170 ml of methanol and 2 ml of concentrated hy¬ 
drochloric acid were reacted at room temperature for 3 
hours, to give 8.7 g of ’ . title compound in the form of 
a colourless powder whose properties were identical to 
those of the product of Example 8 . 

EXAMPLE 18 
1-Ethoxycarbonyloxyethyl 

7- [2-(2-aminothiazol-4-yI>2-methoxyiminoacetamido]- 

3-methoxymethyl-3-cephem-4-carboxylate 

A mixture of 180 mg of l^ethoxycarbonyloxyethyl 
7-[2-(2-formamidothiazol-4-yI)-2-(8yn)-methox- 
yiminoacetamido]-3-methoxymethyl-3-cephem-4-car- 
bozylate, 5 ml of methanol and 0.05 ml of concentrated 
hydrochloric acid were reacted u described in Exam¬ 
ple 16(b), to give 120 mg of the title compound, in the 
form of a pale yellow powder whose properties were 
identical with those of the product of Example 3. 

EXAMPLE 19 

Methoxycarbonyloxymethy! 
7-[2-(2-aminothiazol-4-y0-2-metboxyiminoacetaniido}- 
3-mcthoxymcthyl-3-ccphcm -4 -carboxylate 

To a solution of 500 mg of sodium 7-{2-{2-amino- 
thiazol-4-yI)-2-(syn>-metboxyiminoacetamido]*3- 
methoxymethyl-3-cephem-4-carboxylate in 5 ml of di¬ 
methylacetamide were added, with ice-cooling, 500 mg 
of iodomethyl methylcarbonate, and the mixture wu 
stirred for 30 minutes. At the end of this time, the reac¬ 
tion mixture wu diluted with 50 ml of ethyl acetate, 
wuhed, in turn, with a saturated aqueous solution of 
sodium bicarbonate and an aqueous solution of sodium 
chloride and dried over anhydrous magnesium sul¬ 
phate. The magnesium sulphate wu removed by filtra¬ 
tion and the filtrate wu concentrated by evaporation 
under reduced pressure. The residue wu purified by 
column chromatography through silica gel, eluted with 
ethyl acetate, to give 433 mg of the title compound in 
the form of a foamy substance. 






Nuclear Magnetic Resonance spectrum (CDClj) 6 
ppm: 3.31 (3H, singlet, OCHj of methoxymethyl); 3.56 
(2H, broad singlet, 2-cephem Hj>, 3.84 (3H, singlet, 
OCHj of methoxycarbonyl); 4.00 (3H, singlet, OCHj of 
methoxyimino); 4.31 (2H, singlet, CH 2 of methox- 
ymethy!> f 5.05 ( 1 H. doublet, 6 <ephem H>, 5 5-6.3 (5H, 
multiples 7-cephem H, CH 3 of caibonytoxymethyl and 
NH 2 >, 6.68 (1H, singlet, 5-thiazole H); 8.10 (IH, dou¬ 
blet, J«*9.0 Hz, 7-cephem NH). 

EXAMPLE 20 
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EXAMPLE 22 

Capsules for oral administration 

The following mixture was compounded and en* 
scapulated by conventional means with a No. 2 capsule, 
to give an encapsulated formulation: 

PhraloyknyiDctfayl 7-12-a-Mroo- 250 m» 

lh»xol-4-y^2KfyT»)-fDetboiy4minc>- 
aoeuaido)>VBCthoxyiaethyt*3-cepbc9>- 
4-cvtoxytitt 

Tale 3«S 

Magnesian stearate ra I 

Sodium taorytrolphaic 0.3 ms 

Lactoae 28 m * '__ 


jcnjpipL 


Ethoxycaibonyloxymethyl Mapom stearate ti mg 

7-{2-(2-aminothiaxol-4-yl)-2-methoxyiminoac et a mid o}- Sodium taorytrolphatc ^3 «ng 

3-methoxymethyl-3-cephem-4-caiboxylate w * 

To a solution of 861 mg of sodium 7-{2-<2- ^ claim* 

chloroaceumidothiazol-4-yI]-2-(syn)-inethox- | A compound of the formula 

yiminoaccumido}-3-inethoxymcthyl-3-cepb em -4- car - 
boxylate in 8.6 ml of dimethylacctamide were added, at 20 

-10* C, 565 mg of iodomethyl ethyl carbonate andthe N _ C _ C - M —/ \ 

mixture was stirred for 1 hour. At the end of this time, I 

100 ml of ethyl acetate were added to the reaction mix- ^ X ^j^CHjOCHj 

ture, which was then washed, in turn, with water, a 35 HjN <*y«) \ QR , . C- 

saturated aqueous solution of sodium bicarbonate and ^ \>—ch—O— c—R* 

an aqueous solution of sodium chloride, and then dried . 1 a B 

over magnesium sulphate. The organic layer was con- * R 0 

centrated by evaporation under reduced pressure and 
“the residue was purified by column chromatography 30 w ^methyl; 
through silica gel eluted with a 2:1 by volume mixture Rj h h 0- 

of ethyl acetate and chloroform, to give 696 mg of ^ 
ethoxycarbonyloxymethyl 7-U-(2-chloroaceumido- r3 u a C 1 -C 4 alkoxy 

thiazol- 4 -yl)- 2 -(syn)-methoxyiminoaceumido]- 3 - 35 ^ pharmaceutically acceptable add addition salts 

methbVymelhyh3^6epfiein'-4-carboxylate. thereof. * 

The whole of this compound was dissolved in 6.4 ml 2. The compound of claim 1 wherein R 2 is hydrogen, 

of dimethylacctamide, and 800 mg of thiourea were 3. The compound of claim 1 wherein R 2 is methyl, 

added to the resulting solution, after which the mixture 4. The compound of claim 1 wherein R 5 is ethoxy or 

was stirred at room temperature overnight The mixture 40 isopropoxy. . ^ 

. . ..... . J m TV- ——1 /If 9 nr 1 ufkfmn RJ it 


J^CHjOCHj 
C- 

O \>—CH-O— C—R> 
R 1 O 


WH innCB « room lCBipenwire ui^i. —~i 1 ..... . , ._: or. 

wu then diluted with 100 ml of ethyl acetate, washed 3. The compound of claim 1 or 2 or 3 wherein R J v 

*» *y— 41 

tography through silica gel eluted with ethyl acetate, to g^Aoxylate and pharmaceutically accepuble add 


give 220 mg of the title compound in the form of a 
foamy substance. 

Nuclear Magnetic Resonance spectrum (CDO 3 ) 4 


4-caiboxylate and pharmaceutically accepuble add 
addition salts thereof. 

7. A pharmaceutical composition for oral administra¬ 
tion comprising an effective amount of an antibiotic in 


jtuwjcw mi^iicuw - Uon comprising an eiiecuve amount 01 «n muwivmw *** 

ppm: 1.32 (3H, triplet, J*7 Hz, CH> of ethoxy); 3.32 50 with a pharmaceutically accepuble carrier 

MU ajnsU nnt, rtf mMhnivmethvlV 3.53 (2H. broad a# dnliKlAtir rAmnniinff ft CfifflfiOUAd Of the 


(3H, singlet, OCHj of methoxymethyl)-, 3.53 (2H, brond 
singlet, 2-cep hem Hj>, 3.98 (3H, singlet, OCHj of me¬ 
thoxyimino)-, 403 (2H, quartet, J-7 Hx, OCH 2 CH 1 ); 
4.31 (2H, singlet, CHj of methoxymethyl); 5.04 (1H. 
doublet, J-6 Hx, 6-cephem H>, S.6-6.3 (5H, multiple!. 
7-ccphem H, CHjof cnxbonyloxymethyl and NH]);4-63 
<1H, ringlet, 5-thiaxole H>, 8.13 (1H, doublet, J-9.0 Hx, 
7-cephem NH). 

EXAMPLE 21 
Isovaleryloxymethyl 

7-(2-(2-aminothiazol-4-yl>2-methoxyiixiinoaceUmido]- 

3*methoxymethyl-3-cephem-4-carboxylatc 

The procedure described in Example 20 wu repeated 
~to prepirelhe title compound, having the same proper¬ 
ties u the second compound of Example 2. 


or diluent, said antibiotic comprising a compound of the 
formula , 

rnmril 

\ 6* y^CHjOCHj 

HsN five) X i* 


O—CH-O-C-R* 
R 2 O 


wherein 
Ri is methyl; 

R 2 is hydrogen or methyl; 
and 

R J is a C 1 -C 4 alkoxy, 













W.*/-. • y.: . .. 


» 4 ’ 48M25 40 

•od phanaaoeudcally Ko t ptt blt add addition nits 1L The pharmaceutical eompositioo of claim 7 or • 
thereof. or 9 wherein R J b bop ro poxy. 

1 The pharmaceutical compoeitioa of 7 I 1 * T** phtrmaceutical composition of claim 7 

wberda R* k hvdrocen. wberda said compound b I -etboxycartwnyloxyethyl 

9 . The pharmaceufeal of claim 7 5 

o , DJ V ^ 9 ymuooacctsaudo}-3HDetboxymethy!-3<ephcm4-car< 

ZTZ? “ ““y 1 - . . boxylate and pharmaceutically acceptable acid addition 

10. The pharmaceutical compodtion of claim 7 tilts thereof. 

wberda R* it ethoxy or bopropoxy. • • * • • • 

10 
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APPENDIX C 


Summary of Regulatory Activities 



APPENDIX C-l 


Summary of Correspondence During IND Period for 
VANTIN Tablets (Formerly called DOXEF Tablets) 
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fttxipo Tebletr. Prox,m laUBifli 

SS U1&/M/030 MM6.1 4900 IR 7219/09/064 fwm.l 
R/ll40/4900 

ML fc$2! SKSTw SU - wjjrsr 

NCA review eyeten would bo useful with 
RED 4 - 13-90 Amendment 056 miao/MOl PM 111 P». */l 140/0005 

S£ga s SK&wia@r" 

Correction* 

*“ lUiTllSSfJrtSrtS?«« Control Info U704TI 

"*• of*4-19-90 ot 10:00 .... por t.l.pt»«. 

conversttlon* 

JM . * 9 rtK 0 A ...tin, to <M«v» the oontont .nd 

icopt of thiN0A» otc# ** 

RVL 5-16-90 Amendment 59 <ii*ol*ys for screens ro 

Provided prototypes of dete dlspieys t 

CAHDA per request ©OOl Z»(Vw^<kA.. 66&*4 fi£^ 

JAE 5-23-90 #« 4 - lnf0 on th * sutlctlcil Anelysls pUn* 

■** as?ww »*« T * bi « “ <utu “ ,d 

during PreNOA meeting 

** l^HtJU.f.ty Report ttm *f« *ltk ” H "”* 

end unexpected 

** SSumSW report oltn e«nt fro. MM *«» «' 

eerloue end unexpected 

for P/1140/0041 



IHP » W 


Tablets, cefpodoxme Proxetii 

"*• R&" CW»nt> r. * 1140 / 000 , 0044 » 004 S prior 

to formal submission from Or. Susan Alport por 

request • • 

•Jr 

CPE 7 - 25-90 Amendment #067 

Submitted Safety Report from Japan where marketed 

I* • 

JAE 6 - 3-90 Amendment #068 . f 

Submitted owdlfled tables for 
sunmary of telephone conversation of 7 - 17-90 

jap fte 7 *W 

Submitted several Journal articles we failed to 
Include with our 7 - 18-90 letter 

p»rt 7 ° 1 -(^Components, Composition! Stability 6 Control 

JAE 9 - 17*90 A #71 

* Submitted Annual Report 

corrects nuaber of 9 - 17-90 amendment to #71 

5/1417-2591 IR7256/89/057 C- 1-^-1I ft44«v'-au.'*'- 

J > tek’tTwtulV our trtdtMM 40 7 Wl < 45»>«"9 "* "<»*'*'•»"" , . . 

* comlttoo for on .».»«!* of o.r tr. 0 on.~ 

* M lubnlttod Sofoty Report r» com froo 040*7 r» ;onsllltl» 

I hemorrhagic colitis 

11 - 21-90 A #76 


JAE 


X Submitted protocol mi 40/0037 » labeiinfl for «. Allen Tompkins 


JAE 


JAE 


. XL*. Tucker, 

Allen# Stone 

M * sdrim/m S4fity Report throDocytosn/. m«ii plotol.t count 

J,E X PKt'e/i-^Jim. Protocol *140/0045,. */»-n T« eiee/po/oie. 

6/12-13 TR 9165/90/024, 6/14-16 TR 7214/90/0007 (Wft 

* Jfc'rttl V5V VnA'l tnVfN.'ACk • 



VANTIN* Tablet*, Cefjpodwdme Prontll 
4/27/02) 


IND 80 , 2 m, (name chanp from Deotcef 


1-9-91 ftA-Itted A«7# 90-dZ. 

M/1140/0045 Manafleld and *ul» 3^03 Butler 80-05, list of auba for prior 

Moakoir k awb63-05, Btevene ®J 'JJJJJJTJ M1U0/0008, M114C/0046,Ml 140*0037, 


1-9.91 A# 60 Submitted Safety Report 


1 -11-91 N.«teda*« - 

t)\A tv do of $ ubmli aion wo oi*o planning, 

Vm Quid/ft iytadoc Manual. NBA aubmlaaton dates la S-S9-91 

SS Sal: «»*« ™ 7 >««wr.. 

7227/89/072,7227/89/084 

1-19-91 AW8J 6ubmtu«d Parts «a' 821-447; 

HWWOJWgf** T21MW0M.M-W. 

SS^^WMW»fcl74-M»i 7218/90/037,192*471 

7264/87/040, 98*84 W5W0J^2M>' MMWOT®. «, ^6*248 TjjBratuoal, 248*20 
725& / 9<y079,146-180 7266/^065a «1 T^wyMftTO, 7280/90/077,844-052 

7256/88/004, 270-818 til*aS 7256/90/078, 887-487 7266/90/072,428-447 

7266/00/066,868-373 7^^n, 87^W 7256^0078^ t^j/M/DIS, 486-497 

™»«5yj“^ »« «*•«*. «* 

TR 7224/90/067 

1- 22*91 A9084 SutaUttedFart{S32S2*iS^wlSlftauta. 

g^S^TSf&g •-fjjs- SKSnSSSif 

SJiSSSiIISfSSi M /1 Htfws Bteta ft Part 7Ubelte,brPrvlc»l 
M/11400050 

2- 9-91A990 fatailted Safety Report of p^udoman.branoua «** 

^SSHSS^^fi®p! 23 ?SSSKl 

Butler, adds aub Platt to Gipaon Protocol M/1140/0002 



a . 7 . 8 i a wo Addendum to 7*20*90 to include TO 7*1 O/WOW r*«ei i*«0 

SJKSS^SSJft cm£i£m *••»«* 

SsSST«i£«s^ 

JSS JESS* T/1075-10S8. niMW VMMm WMMW 
7/1123*1188,7254-00-084; 7/1189*1202, 7264*90*100 

urn aw submitted ms i-wwiwww^- 

PKitwol M/l140/0060 • edditioa ofaumeroua tub towetwor* 

MMl AIM Submits Put« Protocol M/U40/004!I P»«B «-«, ttcMA 
M/ 1 1400050 CblulU 8/7*12, ft Michael 8. Bronte 6/13*20 

MHt Declare tbe trod. nun. DOXEP to be uaeocepuMe rf “*9 *“““ 

and another name ebould be proposed 

$*1*91 A#91 Submitted Protoool M/1140/0045 MechenWer 6/1-4, new eube for 0046 ft 
0046, M/1W<V0060 8/5*12 Allan 

7- lMI A*W Put • Protocol M/1140/0046 Kwa 1-6, Grteo M0. Court replace 
Moreno ft robe 

7 . 25-91 AMS Submitted Put V MS Protocol MrtUOWSO Butlu, «1*-M AmeAu A 
subs, 6/25*30 Zuachka ft auba, 6/31*34 Moekow ft auba 

8- 16*91 AMd Submitted PutI S No. I 

PbUlt w M-0eleoadds 
Snyder, 6/27*30 Duke. 6/31*34 Owln*e. oraa-ae moaiey, <w-m «*** 

eube to M armor stein in Protocol M/1140/0060 

8 - 16.91 Af86 put OT-16 Protocol pnutvwas. peter, * eub. put rnt-20 Labelta, 

8 - 30 - 9 , AMS Submitted ao. tom*** to Pruoud 1M140WM Pm»U U 

9 - 27-91 AMT Submitted tee SafeDr Reporte .bleb wpreuat «• oTtoSUa 

10- 26-81 AMS Submitted Part OT-6 Protocol MM40/W46. SKOo* 



10-30-91 A«99 Submitted Pert OT-M Protocol »Ml«0«»a. WMO tur«r * » 

Part 7/6148 Labeling 

IM141 AilOO Submitted Part 7/1*35 Chemist ryf Mf|/ConttcI 

StmtSX StSnwttgrto* «b» «™ «« Amendment A. 

11»26»91 Ail02 Stamped receipt 

19-9-91 AflOfl •***&«--£* S^rwTveXr 045 ’ 

iDW.U,etot. (MAUOflOOO) M etaicll. R oe atbel, J/? e *uckl. H«M- 

«» 

Martinet 

MM. MM • W.M« «"f '•ST'?"* " '™ l 

waa inadvertently aeeifned Amendment NO. 109 

19-13-91AMM Submitted new protoc* P/tl«VW»T M jM l- »■ to * ***«* 

Sevto end pert 7 • *«nl.MMJplbenbol W"™"#" 1 ‘ '* Wm « 

12-91-91 AflOO Submitted Annuel Report • Tbie report covert tbe time period ftom 
May 1,1W0 • May 1 • 1991* 

1-3-91 At 106 Submitted protocol p 1 ” 

Certer, edded euMnv end Mr. i^as»tonMm«we» j““ ^ 

Aecher, Marc Ubovits, Anthony ^ HanSbrough. John Matlock. James 

Fiddes, Frederick Harem*. M William 

Atkina, Jean Murphree, Bugenlo<3Un«, ibSur Guarinello, and Alan 

Rodriquea, Wahood Khan, Om Chhabra, Tahir Sait, Artnur 

Smith 

l-ai-ea A#107 Submitted New Pxotoed Amendement P/11400040 



) 


2-10-91 AI1W eubmtt^lWMa^ 

W. H.db7. Hog m. 6utolU^WllW0O4^^r»Nt»^ ^ 

£TaJ2wmS» o. k 

SubmittedM/1140/0048NewInyefitl^UJTbODQIJOSubmittedM/1140/0066 

Heetderks.Barnett,FbiH£*•Ra.mu.aen, 

New Investigator R. Broow TSmothv Nelms Submitted Amendment A U> 

Edward T. Blume. R*ert Curtis wd TOno^ Nelm^Bubmu^ q 

Protocol M/1140/0055, an optional addition to me prowwi w 

to enjdym reasons Car hospiteKiation. 

9-9-92 Utm ■ Now lnyo.tU.to to , “ m '* 

g. Cto*, Konom-. rt»d 7 , Mr. 

attending physician. New Investigators to * P . i_-g.ijj~.tfiy with suhfinv Steven 

»>«-• »* E&SSSSS. ?™»Tw> wtu. 

S&’SSt^^^cw-e*« »*y.» “ * 

j^^^wT^bmlttod protocol M/U«W0M Hlou T. N*upoo, MB. 

9166/90033) 

7*27*92 A# lU • eubmiite ^ “J"’^“wlftSId^StowflSKtMawSfctoUto^erT 

new investigator to a previously submitted fo Kent Croesley. M.D. 

! tt,u T ££ 3 ? 2 !&^ 

££^ii5X“^& »« h»pltril««® by tb. otuodln, 

physician. 

ESSSSSSi' 

Submitted now labeling. 

525 "i3 ^SSSSISc^^ 

(Proload PA 140/0028). 

9-9.99 Alllt - Sotanittod 1 MB *—<-"» - Port 7 - IMMWM 
updated stability dntn 



ft-2&-92 Aillfl • Submitted Annual Report. < nda rapnrt covara the tima parted flfom 

May 2,1991 -May 1, 1991 

inrestijator tot the study is Dand 1* Smith, MD. 

10-23-92 Ail 17 • Added subinvestigatowto 

M/lll4<y006B: Edward A. ^g' glu< ly- VnayV. Yeldftndi.^D. 

MD.MH6 Art FrtUrt. MD. CM «• 

Ra, linda SUogand, BSN, B8 

submitted protocol Mwrra, F0?OMK,GNP. New InvoBtigater to 

Carmen Lamp, Pbam. D ; and UmttoMaaorr^n^, • y T ^ m PhD with 

ismra^KK^K^jL-jgj- 

jSESCSBtKSsmS"*'“ “* 

lublnveBtigator Douglas Holt, MD and John Qroene, MD 



APPENDIX C-2 

Summary of Correspondence During IND for 
VANTIN Granules (Formerly called DOXEF Granules) 



deb©a a ad on tibUt, removal of in-procees control teat for 
film coated tablet moisture. 

SSagjSI^RTJT^S iJpKSSn^SSg i«gf 

^SUSdln tK cont.in.r-olo.ur. .y.tem. d.»crib.d in th. 

NDA. 

Ht ^”^".^ b ^r?«pSn.rTM; injo r tion responds 
to all deficiencies listed in the May 1 review. 

6-9-92 - Provided the following information in *••£<»•• J; 0 . -ff 

SSt-rvuiss.-iirw; sre asar •• 

summary table for environmental parameter*. 

6-J5-M - Submitted revl.ion. In the P« k J»* SJ,.™”" 

Tablet® and Oral Suspension as requested in the roA 
dated March 23, 1992. 

6- 17-92 - acknowledged receipt 

- Notified roA we had misnumbered two amendments, - 
£!d£nt 5" ; Sited 4-30-M should be HO. » * «*»*-* Ho. 

3 dated 5-Z8-92 should be No. 6 

g_17-92 - acknowledged receipt 

6-23-92 - Submitted inserts for distribution in countries 
other than the Onited States per FDA request 

6-23-92 - tatter to Jerry Abramaon, Ph.D., FDA. ~ r ®5 d rha°rna° 

item #i sankyo has not been assigned a DMF number by the ro 

6-30-92 - Submitted a copy of the oefpoduxime proxetil ^ 

Inviroiunental Assesament which may be in our 

5f iSSation. This fulfills the commitment made in our 

letter dated June 2, 1992. 

7- 01-92 - FDA ack'd receipt 

-aSrSnSs mSSHSt- 

itemised charts. 



12-19-91 submitted revised ^® r pf i Jin- 9 ?*Scept 1 fot*ret»*nlna 
“■(ineludlng^penlcllllda*®- end non-p.nlellll.nae producing 
•trains)* 

submitted e.fot, updet. report (.« J ..P«.te 
V ° 1 j Un i 8 S , -92 FDA acknowledged receipt 

1- JC-91 submitted draft era monograph. 

2- 10-92 - for telephone viudaHoI^rT/AHIS 

ToaoHaas column (Number Biinaso' 

2- 12-92 A#3 - Submitted completed environmental assessment 
2-13-92 AcK'd receipt 

3- 2-92 - Response ^ aX 6 JJyJ^ Jty/pH 2 prome P for oefpodoxime 

following Vor cefpodoxime 

proxetil In dissolution medium. 

3-10-92 - Provided re.ponee. toth.dc|lcicncl» lb the 
Control/Henufecturing eectlon o£ tho »» 

3-12-92 - A#4 - Submitted 

s^uWirsswsffl ?^.ni n i2i.t. «.•*-» 

P/1140/0040) 

3-25-92 - Addendum to M3, per .“Snl^' one^chivel'copy 

tui'S ££med??Ueh W* per telephone conversetlon with 
ms Peter Dionne 

3- 31-92 - ». «re 

eecpodorlme P r o»«tllt»bl*t«»n second eentenee of the 

include the following statement in tne^e^^^ ^ ^ 

first paragraph* ■Cefpodoxime o v * result* many 
presence of Sete-UctimaBe eniymes. copholooporlno 

S.Tr«.‘»~ •* .. be eueceptibl. 

cefpodoxim*. 

4- 8-92 - SUDmttted CMC section of item 3 "Chemlstry- 

Manufacturing-Control 11 

4-16-92 " Provided responses to telephone request of 3 25 92 


to 




c. tp ^ iM «e„m looxm ~ «-«« DM 

tO YANTIN® 4-27-92) 

mu, a.t. .m b. «- 

s ,’- l5 -n v,v.i«d u. * TtSriuroSmow **£ set 

S-il-ll Received . copy of the » 

3-6-92 ^O^Vlnd 50-675 are approved effective as of 
ft.l-a2 NDA 50-674 ano 3* 

?he date of this letter 

‘ h deliver eqelpn.nl 10 review 

;ie'S«n?"t=5^«^«»"n^C.nt«l eedlon. « «-«*“ 

;r;i\:i::-ipu. ~ —— - 

;r.;i ?z» ~ - ,i3e/n/oM 

5-21-01 Aek'd receipt 

. lluM of the work station 

U.t. T«C personnel .nd U.ue. Ur discussion Ur - 
''mSS’J receipt 

. orlor to beginning the testing 

V*6-»l Suheltted 5 P‘«~°-» P 

p-°0 r “* . p “\ r k *,*d *. e ,ipt bulx on 6a sls ot senXyo 

f?»-Si m & r : r:.°» - «s»»**• - 

as?i am 

a 1-1.10 including 

9-20-ei Spitted ind'spprvpri.te tables 

180 additionally* 



- Letter to FDA from Kathleen J. Day enclosing pres* 
kit for van tin® oral suspension and Tablets. A copy o 

l *V-A"?« U - m SSSSHU eU.ln.tin, u.e ef -extended 
spectrum" or any comparable claim. 

- Letter to fda from Kathleen J. cay enclosing core 
^ptnUcrU^Ur/ioTe^US^t'^rm'^ncrin October 

C«rii«4“tnrM t *nd n c«^ribenUM <i Detel*er ? 

were submitted to the TDA on August 11/ 1**2. 

0-4-92 - Letter to Tatsuo Haneishi, PhD, Deputy M** ct °**l ¥t% 
Lilt” Cdi5™“ Ud inf.relnj et the five volume eupfledent to 

the vantjn Tablets New Drug Application. 

S-U-M - submitted mls.lnl, p.,ee MO-378 from Volume 1 ef 
Supplement S-0001, use in bronchitis. 

9- 17-92 - Letter to FDA stating that we have been * n e°5*r* ^ 

!sa&^i; tlli'r ^ur^^riie^inHSmbe? assigned) on 
August 28, 1**2. 

.stms sr:a fiss!.i~".a 

lOOmg and VANTIN for Oral Suspension 100 mg/5 ml. 

£&s ;o^“rtiHni“ r duitS£»uui^i«»rp««n»i £?** 
VANTIN* Oral Suspension and Tablets# us 6 . 

10- 6-92 - Letter from Kathleen J. Day to FDA 

Jevlsed copies of introductory promotional materials for 
VANTIN® oral Suspension and Tablets• 

- tett.r«?'• . f 

%?£8*U ?SrSh«S*U»?l«l «.n,,f.=tur.r. M „cl.tl.» le 
releasable under Freedom of Information. 



I 


ll-e-92 - Expedited Review, submitted a revised package insert 
for VANTIwe Tablets and Oral Suspension 4 

agranulocytosis and pancytopenia as Laboratoory Chhanges 

"u-^M^-VsaVc a£J£*St™tVt of U-9-M, «W»M* 

number 8-002 

11-13-92 - Submitted brochures 03X8393.00, USX6437 ,00 {. al . 

05X6406.00# USX7661.00, File '°SsD6416 00^ 

usxf413.00# promotional Letters U5D8414.00, 05Do4iw«ou/ 

USD6415 00# Literature Reprint OSX6402.00, 05X7785.00, Other 
Maveriais OSX7330.00, USX7489.00, USD7800.0C and package 
Insert 5R2105/1 

11-25-92 - Submitted Brochures USX8395.00, 

USX6397 00# Promotional letters USD7577.00, 

USD7700.00# USD7581.00, 0807699.00, WD7871.00 and Other 
materials USD6408.00 and OSX7578.00 and package insert 

SR 2105-1 



APPENDIX C-3 


Summary of Correspondence During NDA for 
VANTIN Tablets (Formerly called DOXEF Tablets) 
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" Wt ♦ for «c*l 

IrtoiSi’KrTfprotoeo* H/H40/001J Com.* 

K1140/0020 fould*. M»djr»*o. P«j|»r, j£j£jrho1 iieOorMIO. 

" gStTStt 4W00.tr.44 «".t « .« •» »P* H * 
of providing oloctronlcolly 

«• tR t Protocol^tV1140/0020 teudoril • OU. H1140/0020 01.on 

» S’* 90 ,0!iw. mw. *nil:. wy ir s 

W140/0020 P0^l, ! .«.04«..^» * ;, 2* 

7228/89/019 Al»S ASS»y. TR 7ZZ*/9WW» wr». « 

WL £*ft? fSX Vtmmxnm CAAOAA for «0A 

JR8 £«J •ffUSSSu » MM|. H/ 1 140/0020 Mrttrf. «ro»0 

ond lublnvootigotoro 

"■ ttWSttwTr *- is - s5 « ,o:w •••■ p,r 

tel.phono coiweM.tlon. 


»» M W 


. •PKE.004 4»M«T to 41 .cuss .cop. of H0A 

SRUT£t*w Of 4.U 4..pi.y. for " 

CANDA per requoot 

SS?“tf-rsH- -ssi 

sas-su ™«*<“ -.- •" 4 

from Jopon 

JM I^SJRSf— 


JAE 

RWL 

JAE 

JAE 

JAE 



Ml 


CPE 


JAE 


OAE 


liO 33.641 

•WST ftranulei. 

J- 18 -W re M /1140 / 0043 * 0044 ft 0041 prior 

5'SL,fSE8.5!.>i fr. *»»» »»«• »* r 

r€QU05t *■■*• ' "* 

unexpected from Japan • h » r » m * rk * Wfl 

8-3*00 Amendment #021 and i brlof 

Submitted modified table* fo**™ 1 " 

Vwmr, of UUphon* «n,«n»tton «r 7 17 w 

S£ltM «•««< .rHcH» » *»"•< *• 

Inclirit wttti wr 7-16-50 letWf 

** fcg&ffm ./i-i* r-wcoi e ’ UMlM * 

6/17-20 ft labelIng Page 7/1 

jw tx&fis* " tu - 

Tyler ft co/lnv.. Pert 7/1 laDenns 
JAE 5 - 31-90 A #017 Mil 40 / 0020 * Drehobl. 

OAE 9-26-90 AI22 prAtflCO i M140/004J, HedrlCA. HClinn, 

SRKSS^^aSSSS RW • -/*•». ’* rt 7 

Labeling 

jm ass.*& 

I'a^'in&i'mtwoiM r... « 


OAE 


11-6-90 „ to FDA's labeling and Nomenclature 

** £££/£•< Report 

J “ IS^r^^rltocol «n40/000 *o«rl-» . •*. **•«» “«• 
Blue stone 12-18. list of *ub 



VAN HN *flavored Grueulm BW M.MI <»■»• *“ ®°“ f MMB 

j. n . 9 l coamente N U-d-90 MO* » P«*«* ™* A ' «*<* m 

NDAs is 8-29-91 

HMl MMSubmlttodPart «•££*•*•* tor B,u ** too • tnwm "‘ 
m TO SUMO/®!*. «® 4 - 100 TO ,15WWW1 

5 . 2.81 A«7 to and Fotaber, to Protocol M114CW0W Part M-4 

6 7 81AP001 Addoudum lnd«d« Amend*.*“ ^ST 1 * ** S ** rt# “‘ ®* Pr ° M<> ° , 

Mi'lWM 87 S^ «. Inadvertent* omitted from. A«01 

„M,Dtoh.0.. trod. 
and another name should ha proposed 

_ . w/ttiA/noM 1-18 ft suba and Chanin 14-81 

AMS Submitted Bo-1, to Protocol M/UdO/WX* 

tame protocol . 

„M. AS029 Submitted ftp MS Ptototol WIU*** ■»* “*• «”» 

lWM , AS030 Submitted ftp. « 4 "*• 

LahcKaf 78*79 

AW1 Submitted Part T/M« Cbemlatrj/MlirCtmwa 
„.,AM AM Submitted New lav-dpto- Stopbau Atone* A a* M4 P»to«l 
M/U40WM. 10-89 Dlttiner * «0 

12.U..1 A#8S Submitted ^SSZ 

Suhflnv Mlrta Soler. Jennie art 7 . labeUn* ia provided for 

SSASffi 

12 ., 3 . S 1 am Submitted rtov, ptotoud *»•*«» ^‘' W ' 

t^AM (termtod mmyd-M So, Submlttod p*to-m.d«M. pp. 1 • 

14, investigate* Albert J. Dials 

i M/ 1140/0004 • ttultlcontor itwy» 

MMl ASM ProtoroUrooudmcm^e- S*S». Jooopk Etoor, Toel 

Investigator Riohard F. ®r?^ Gchad g, pichictiero. and Buhrtnv Frank A. 

DarviUe. Nancy ^ er * A I ?!! E S g !^ n S Stevw M. Rarsocd, Made Lynd, Gordon C. 
Disney, John U Green, Anne »• mnos, ow*» 

Wood 

MMt ASM Submlttod Salbtp Report * Modlcul Even,: Pmuedtl. 



1-21*92 MM SubblU* Probed 

tor protocol iMtructtom repuiSi* coMtltuttoorf S5-2J2' JEmdwt fuit^ 
modo b Bolftum to W coMlotmt with Ore 6 m 1 blow <* 4* prodwt* ran » 

Labeling • p*g« 22-24 

2*21*92 A#88 Submitted Annual Report - time period from July 7,1990 • July 0.1991 

&-14-S2 Aff39 • Information amendment to Include the following dtoical technical 
report!: TR 91M/90/M. TR 91W9«W. TR SlCWl/W. TR 9WMKW7 

7*24*92 At40 • Submitted Safety Report 



1 


APPENDIX C-4 

Summary of Correspondence During NDA for 
VANTIN Granules (Formerly called DOXEF Granules) 



“ssss^’ssoasBsar 


60*676 (Name changed to 


.Isll SveW^« a *• a f^Z. 

1:1.1. S. «w **» T b t&sr n 

SJff SSjSwSmm"!K£»«« «* -<*.«. rf«* >•«“ 

rr« ^ -^-<*-»-a* t? roA 

5*20*91 Submitted corrected page* tor original NDA 
5.21*91 Ach’d receipt 

Submitted oompmteute - ">»• * *• *' fc ' 

Alpert on 5-2*91 

6*19*61 Submitted revised pages foe Volume 14 index 
6*20*91 Ach'd receipt 


7*11-61 Submitted TUC personnel and issues 
7.11*91 Ach’d reoeipt 


for discussion for 7*17*91 meeting 

HHI Submitted 5 ftM* prior « >-«MX MIX «* •** * M7 ‘ 

Ml Submit** . M* <*** 0* •*-—> ** - — * 

volumes 

1 «s,*£5 -SUPS*— « 4 »«"«-— 4 * “ 180 * WttiOT ‘ l 

i.y. r$l torlUrtedo* »■!*•«!. n.w M. 

1M.«1 PnMdm, "* ** 

lom.pouS* K*‘ -f i»v«tl«.ter. p«r x» 

Submitted Euuite»»tel M«»«»t M S.ub,» FX»< <te M— 

in its DMP 



- The »t«tu# of were euacopUble. 

12-19-91 Submitted revised n 5^5u l ^|JSwdSaJr2Bd n^ 

FDA fex dated 8/14/91 except tar retaining \mauou* 

penicillinase producing etraina)* 

. _ ., ta f a tv info U summarised tar tbs reporting 

1.15-92 A#2 Submitted Safety K®P°fJj . . 1991) 
period of Oct 1,1990 (NDA QltogdMO to W T.»»» 

1.16*62 Acknowledged Receipt 

1-30-92 Submitted draft CFR monograph! 

1 V i«.t «eek we sent the TasoHaas column (Number 8TIM4987) 
MO-92 • Per telephone last wee* we sen* u*» 

tar validation of T/A1076 

j. 12 .«2 9»taiU*i AM EnvirenmenUl A.»«B«t 
2-16-92 Acknowledged receipt 

j. , ( L. t Vflva been T** a< ** to TH 9166-90*018 * 
2.18*92 - Submitted the and page 45 Conclusions (moved 

piiin) 2 Conclusion*: (moved from first to tmru ouun*/ *— 

from first to third bullet) 

|g&-£?£^^ (Pro ““ l 

P/ll 400039) 

- MM rwpo^toth. MM* * *• * — - 

the NDA 


telephone conversation with Ms Peter onna 

8-81 92 - We are revising the rtSmnen?teS i&ond sentence of 

cefpodoxlme. 

***. IfctaiUedCMC.oc*- *». » 

_ . ^«,»tvpd from the office of Mr. Peter DJonne, 

4-28*92 • CANDA equipment haa been remove 

HPD-620 



4-30*92• AM• Minot >»* 1 »l 0 tl* ,b0U “ to «*" 

4 “°“* a " ‘* N “ 

0-20*92 AfO - SuOmiUoO updiWl h “ 

dlecuii thii data. 

0-9-92. W» u» In ^jlJ r JS ! H I ?im?60-67A»AVAif™* ^ 0, * ) Siapw*® 
*"««£ V^K*S«r m ^FDA,^out ro.pon.*- ™. 

0-9-99 • mrtlAoA *• x3S«!* » *» 

srrssffasss *—** «• * 

environmental parameter*. 

. ^ «ua ~~ ,*•*•*«*•« •* * *“* ' 

« is oa ah BuV-at.4 w “ ^ 

1992 botwoon TUC lid the FDA. 

6-17*92 • Ack’d receipt 

0-10-92 - NouhkI kda tk»t two— rtwuM * 

ssssr. -*«. »—*-»• 

Amendment No. 8 

6-17-92 * Ack'd receipt 

0-10-92 • 8J.»lt«A M IS MStoSSftWmoM 1.13 

MA14CAW27). Tbi» report i» »cawo m tv 

- ^SSSRSSJ!Ui 

M ,^2 - Submitted tart *9 ■**— In — o0«t «- ■»«“• **“’ 

gu FDA feqeeet 

SSSSSs^^^ 



7*2*02 • Rnulniufid a copy of the cofyodoxlme prosetU Envlraustottl Assessment 
which iw *y be under PnodMA of WUiwtloft. MSDSi is Item 16 have been 

replaced with ItmeUed chart* 

7*13*92 A#7 * Submitted a third safety update for the period July 8,1091 to June 1, 
1892. 

7*18*92 * PDA ack’d receipt 

7*14*92 • Amendment to June 30,2992 Environmental Assessment. A MSEC for the 
fifth year of production has been added as you have requested. 

7*23*92 - Resubmitting pages 15 and 16 of the Fresdom of Information copy of 
Upjohn’s Environmental Assessment for cefpodojdme proxetiL 

7*24*92 - 1 to the FDA granting permission for Dr. 8usan Alport) FDA, to 
demonstrate our CANDAR system at the Pharmaceutical Manufacturers Association 
meeting on October 26 and 27,1992. 

8*10*92 * Pre-launch promotional materials to be used as soon as possible prior to the 
markett launch of VANTIN® TM Oral Suspension aod Tablets which Is scheduled for 
October 1992 

8*14*92 - Per August 7,1992 approval letter for NDA 60*074 abd 00*075, we are 
submitting twelve final printed insert# (Code 5R2106/1). 

8*17*92 • Letter to FDA from Kathleen J. Day enclosing press kit for VANTIN® Oral 
Suspension and tablets. A copy of final labeling is also provided. 

8*81*92 • FDA recommends eliminating use of ’extended spectrum’ or any 
comparable d n lm . 

8*19*92 • Letter to PDA from Kathleen J. Day enclosing core Introductory promotional 
materials for VANTIN® Oral Suspension and Tablets to be used at market launch In 

9*17*92 • FDA comments and/or recommendation* on Prlmmary Care 
Introductory Ad and Comprehensive De taller 

8*21*92 • Submitted supplement to add statement* to the package insert <m Clinical 
Pharmacology • "Effect* of Food’ and Dosage and Administration 
8*27*92 * FDA acknowledged receipt 

9-3*92 • Response to questions raised by Dr. Charles Kumkumlan, FDA. "Both NT and 
non*NP Carrageenan gum are listed in the excipient# of VANTIN Oral Suspensi o n. 
Which is used?" 

9*17*92 • Letter to FDA that Sankjo, Tokyo, Japan informed us that Amendment 6 
was submitted to their Drug Master File on Augusty 28,1992. 

9*29*92 * Per FDA request of August 7,1902 approval letter, we are supplying the 
FDA with one bottle and carton for VANTIN Tablet* 100 mg and VANTIN for Oral 
Suspension 100 mg/6 ml. 
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Declaration of Attorney 



PATENT/ Docket No. 4722 EX 
U.S. Patent 4,486,425 
Application for Extension 
Appendix D-l 


APPENDIX D 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. Patent 4,486,425 
4 December 1984 

Hideo Nakao, Koichi Fujimoto, Sadao Ishihara, Shinichi Sugawara, Isamu 
Igarashi 

7-[2-(2-Aminothiazol-4-yl)-2-(Syn)-Methoxyiminoacetamido]-3-Methoxymethyl-3- 

Cephem-4-Carboxylates 

Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, DC 20231 

DECLARATION 

Sir: 

The undersigned attorney, who has been given Power of Attorney by Sankyo Co. Ltd., which is 
the Applicant for Extension of Patent Tenn under 35 USC 156 with reganl to U.S. Patent 4.486.425, 
hereby declares as follows: 

1. THAT he is a patent attorney authorized to practice before the Patent and Trademark 
Office and has general authority from the owner to act on behalf of the owner in this patent matter, 

2 THAT he has reviewed and understands the contents of the application being submitted 
pursuant to 35 USC 156 and 37 CFR 1.740, 

3. THAT he believes the patent is subject to extension pursuant to 35 USC 156 and 37 CFR 

1.710; 

4. THAT he believes an extension of the length claimed is fully justified under 35 USC 156; 

5. THAT he believes the patent for which the extension is being sought meets the conditions 
for extension of the tenn of patent as set forth in 35 USC 156 and 37 CFR 1.720 if the Commissioner 


IN 

In re : 

Issued : 

To : 

For : 




PATENT/ Docket No. 4722 EX 
U.S. Patent 4,486,425 
Application for Extension 
Appendix D-2 

agrees with the interpretation of the law that Applicant is requesting in paragraph 5(A) of the application 
for extension. 

The undersigned hereby declares further that all statements made herein of his own knowledge 
are tiue and that all statements made on information and believe are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so made are 
punishable by free or imprisonment, or both, under Section 1001 of Tide 18 of Ore United Slates Code 
and that such willful false statements may jeopardize the validity of the application or any extension of 
patent term issuing thereon. 


7 ppcfwfar 



Date 



APPENDIX E 


Certificate of Correction and Maintenance Fee Receipts 



__ c PATENT and trademark office 

“"SSSSSSSot correction 


PATENT NO. : 4,486,425 

OATED : December 4, 198^ 

corrected as shown below: 

p . Left Column, under the headins -U.S. 

Title Page, text 

DOCUMENTS" insert . ...544/21 — . 

.-.,278,793 7/1981 Durckhei-er et 


column 25, line 43: 
Column 33, line 28: 


replace "4.20" with —4.10—. 
replace "CH,.,uns/CH/ 2 >" “ ich 


—ch 3 ch 2 )— 


Signed and Sealed this 

T»,*,y-four,h -Day of Stp"*«*' 198} 


fAtttst: 


Attesting Officer 


DONALD J.QUIGG 

Commissioner of 

Trmdemorks—Destgnme 


If 




/Si\ 



UNITED STATES DEP/ ~TMENT OF COMMERCE 
Patent and Trademark C a 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D. C. 20231 


PAYOR NUMBER 
001933 


’;:.-n ' 

fcV'i I ii’ii'hiO 'JH*. c iSju"' - ■ 


FRISHAUF, HOLTZ, GOODMAN 

WOODWARP, P.C-. . ...... ^DFnnwrn. 

600 THIRD AVENUE v - 30TH : FLOOR !;K C (f t I V tU * 
NEW YORK, NY 10016 - , , -«■ 

JAN 2 3 m 


DATE MAILED 
.01/14/92 


H 196367 


■.T wo* h t-s; oh! 


; FRISHAUF, HOLTZ, GOODMAN . , -i n .’-Jf i 

> -L andWOQDWARD, P.C, >0 »r'< >0 a 1 



MAINTENANCE FEE STATEMENT 


r. ? 


O f prt*: * r | ;> - .-.It- 

The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees „ r .. 

. . and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will r - > 
appear in column 10, "status" below. _Li- *. D H ^ 11 : V j ! ' 1 * • : ! * * - ’ *' ■ ■ ■ 1 •'* . 

If a maintenance fee payment is defective, the reason Is indicated by code in column 10, "status" below. 

.An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
:j i 1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION.”.:! V ... 

IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 

IS ALSO REQUIRED. .NOTE 37 CFR 1.20(k) and (l).l . i.y' ^ ; \[V ' .._ .. , 

If the statement of small entity status is defective ti® reason is indicated below in column 10 for the ^ . 

•rM related patent number. THE STATEMENT OF SMALL ENTITY-STATUS Wl LL.BE. ENTERED UPONM?^;' 
RECEIPT OF ACCEPTABLE CORRECTION. 1 ~ - ?r ''' ‘ ' 


ITM 

/.patent;?",'' fee_ 

; 'NUMBER t; ( CDE 

? FEE ’ 

!: suR ,: ’ *' i: '’^, ll sERiAii'- !i ’!;' 

PATENT : V ' 1 FILE** : PAY SML ! 

""DATE“'.DATE 1 ' YR ENT STAT 

NBR 

AMOUNT 

'‘CHARGE’"^. 1 : NUtflBEft' 

1 

4,486,425 171 

*495 

*.■:* jr, (1 • *' 

06/304.988 

■ *\ -UdH’./j i**' 1 J' 

12/04/84 09/23/81 J08 NO' -.PAID 

t ii. fti f* ; ‘l .WijJ -4 


1- 


;.t r i 


*6 i * 2 ? 


■ M iV 


,h^*hrvj m *»v 


-■nr* 






f r. •* 




' ■ f: r *rv 




n-Hl ***•:'! 


* ■ . r ' ' • • t; 

If the "status" column for a patent number listed above does not indicate "PAID" a code or an asterisk 
(*) will appear in the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement . 
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MAINTENANCE FEE STATEMENT 


The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason is indicated by code in column 10, "status" below. 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR¬ 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
related patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON 
RECEIPT OF ACCEPTABLE CORRECTION. 
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06/304*988 
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— 

06/410*695 

12/11/84 

08/23/82 

04 

NO 

PAID 

3 

4*486*497 

170 

225 

— 
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06/350*048 
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02/18/82 
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NO 

PAID 
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4*482*686 
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450 
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11/13/84 
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04 

NO 
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If the "status" column for a patent number listed above does not indicate "PAID" a code or an asterisk 
(*) will appear in the "status" column. Where an asterisk (*) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as sat out below 
by the related item number appears on the reverse of the maintenance fee statement. 
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PATBNT/ Docket No. 4722 EX 
U.S. Patent 4*486,425 
Application for Bxtanslon 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. Patent 4,486.425 
4 December 1984 

Hideo Nakao, KolcM Fitfimoto. Sadao lahlhara, Sldnichi Sugawara, Isamu 
Igarashl 

7*M2-AmiMihiwt+yl)-24$yn)-Metho^nocu:etanMQW-MetH1mmetlvl-3- 

Ciphem-4-Carboxylata 


Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, DC 20231 

DECLARATION OP HIROSHI PDA 
Sir 

I, Hiroshi Ode, state and declare aa follows: 


1. I am Director, Patent Department, Sankyo Company Limited (Sonkyo), of Tokyo Japan. 

1 I this declaration in support of the application for extension of the aboVe-identifled 

US pp ft"* 4,486,425, being submitted concurrently herewith pursuant to 35 USG156 and 37 CER 1.740. 

3. Sonkyo Company Limited is the sole assignee of US patent 4,485,415, 

• v 

4. Due to a misunderstanding between Sankyo and Sankyo’a US licensee. The Upjohn 
Company of Xalarnatoo, Michigan, Sankyo was not aware that an extension application had not been filed 
for this patent until they received a telcfta from Upjohn on December 4,1992. 

5. Sankyo intended to file an extension application lbf the above identified patent according 
to the provisions of 35 USC 156 and 37 CFR. 1.740 and the failure to file such an application until now 
was completely unintentional. 
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PATENT/ Docket No. 4722 EX 
U.S. Patent 4,486,425 
Application for Extension 
Appendix F-2 

6. ! funher declare that all statements made herein of ay own knowledge are true and that 

all statements made on information and believe are believed to be true; and forther that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, unde; Section 1001 of Tide 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any extension of patent term issuing 

thCrBOa ’ SANKYO COMPANY, LIMITED 


December 7, 1992 




Date 


Signature Hiroshi Oda 
Director 

Patent Department 



